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Honorable  Edward  J.  King 
Governor  of  the  Commonwealth 
Massachusetts 
State  House 

Boston,  Massachusetts  02133 


Dear  Governor  King: 


1  5  fee. 


Inclosed  is  a  copy  of  the  Overlook  Reservoir  Dam  &  Dike  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  is  presented  for  your  use 
and  is  based  upon  a  visual  inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  is 
Included  at  the  beginning  of  the  report.  I  have  approved  the  report  and 
support  the  findings  and  recommendations  described  in  Section  7  and  ask 
that  you  keep  me  Informed  of  the  actions  taken  to  Implement  them.  This 
follow-up  action  is  a  vitally  Important  part  of  this  program. 


A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  the  cooperating  agency  for  the  Commonwealth 
of  Massachusetts.  In  addition,  a  copy  of  the  report  has  also  been 
furnished  the  owner,  City  of  Fitchburg  Hater  Dept.,  Fitchburg,  Mass. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 


I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Quality  Engineering  for  your  cooperation  in  carrying  out 
this  program. 


Sincerely, 


Incl 

As  stated 


Colonel,  Corps  of  Engineers 
Division  Engineer 


NATIONAL  DAM  INSPECTION  PROGRAM 


PHASE  I  INSPECTION  REPORT 
BRIEF  ASSESSMENT 


Identification  No.:  MA  00876  (Dam),  MA  01335  (Dike) 

Name  of  Dam:  Overlook  Reservoir  Dam  and  Dike 
City:  Fitchburg 

County  and  State:  Worcester  County,  Massachusetts 
Stream:  Tributary-North  Nashua  River 

Date  of  Inspection:  April  11,  1979  (Dam),  June  17,  1980  (Dike) 


Overlook  Reservoir  Dam  is  a  370+  foot  long,  47+  foot  high,  earth 
embankment  structure  with  a  masonry  core  wall  and  a  stone  masonry 
gatehouse.  There  is  a  separate  900+  foot  long,  25  foot  high  dike  with 
an  10  foot  long  concrete  channel  spillway,  located  along  the  northern 
part  of  the  reservoir.  Construction  of  the  project  was  completed  in 
1872.  The  dam  and  dike  have  always  been  owned  and  operated  by  the 
City  of  Fitchburg  for  the  purpose  of  water  supply. 

The  visual  inspection  indicated  the  dam  and  dike  to  be  in 
generally  fair  condition.  Heavy  vegetation,  animal  burrows,  surficial 
sloughing  and  erosion  were  observed  on  the  side  slopes  of  the  dam. 
Excessive  tree  growth  and  seepage  was  observed  at  the  dike.  Leakage 
into  the  valve  chamber  located  upstream  of  the  chlorination  building 
was  observed  and  the  functionability  of  the  control  valves  at  the 
facility  are  questionable. 
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The  project  has  a  size  classification  of  small  and  a  hazard 
classification  of  high.  Based  on  Corps  Guidelines,  the  test  flood  has 
a  range  between  a  1/2  and  full  probable  maximum  flood  (PMF).  The  test 
flood  used  was  the  1/2  PMF. 

The  reservoir  receives  inflow  from  a  drainage  area  of  40  acres. 
Additional  inflow  is  received  from  the  24  inch  diameter  Shattuck  Brook 
and  Scott  Reservoir  conduit  to  maintain  an  adequate  water  level. 

The  assumed  test  flood  produced  a  calculated  inflow  of  94  cfs. 

The  resulting  outflow  is  70  cfs  which  will  surcharge  the  spillway  by 
0.65  feet  (elevation  835.65+).  The  spillway  has  a  capacity  of  1447 
cfs  with  the  water  level  at  the  top  of  dike  (elevation  840.2).  The 
top  of  dam  is  at  elevation  841. 5+.  .-The  test  flood  outflow  requires 
only  5  percent  of  the  spillways  capacity.  Therefore,  neither  the  dam 
or  dike  would  be  overtopped  by  the  test  flood.  There  are  no  records 

Y-, 

of  the  dam  or  dike  being  overtopped. 

There  were  no  indepth  engineering  data  available  and  therefore, 
the  condition  of  the  project  was  evaluated  based  primarily  on  the 
visual  inspection,  past  performance  history  and  sound  engineering 
judgement . 

It  is  recommended  that  the  owner  engage  a  qualified  registered 
professional  engineer  to  investigate  the  soft,  wet  areas  on  the 
downstream  slope  of  the  dike;  design  a  means  to  correct  the  erosion  of 
the  downstream  slope  of  the  dike;  specify  procedures  for  removal  of 
trees,  existing  stumps  and  their  tree  root  systems  from  the  dam  and 
dike;  quantitatively  monitor  the  flow  of  water  through  the  discharge 
pipes  and  at  the  spring  downstream  of  the  dam  embankment  relative  to 
reservoir  level  and  design  an  upstream  control  to  regulate  inflow  into 
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the  intake  structure  or  outflow  through  the  two  water  supply  lines. 

The  owner  should  also  determine  and  correct  the  cause  of  leakage  into 
the  valve  chamber  located  upstream  of  the  chlorination  building. 
Remedial  measures  regarding  operating  and  maintenance  procedures 
should  include  the  following: 

1.  Removal  of  brush  and  briars  on  the  slopes  of  the  dam  and  dike. 

2.  Refill  stump  holes  and  animal  burrows  in  the  downstream  slope 
of  the  dam. 

3.  Repair  erosion  and  surficial  sloughing  damage  on  the  down¬ 
stream  slope  of  the  dam  with  compacted  fill. 

4.  Repair  spalled  concrete  on  spillway  walls. 

5.  Repair  the  approach  channel  riprap  at  the  spillway  inlet. 

6.  Place  additional  riprap  around  the  spillway  outlet. 

7.  Test  and  repair  (as  required)  all  valves  on  a  regular  basis. 

8.  Repair  and  maintain  the  outlet  channel  at  the  12  inch 
outlet  drain. 

9.  Install  a  floor  deck  for  the  service  bridge. 

10.  Develope  a  formal  downstream  warning  system. 

11.  Institute  a  program  of  annual  technical  inspection. 

The  above  recommendations  and  remedial  measures  should  be 

implemented  by  the  owner  within  1  year  after  receipt  of  this 
Phase  I  inspection  report. 


Ronald  H.  Cheney,  P.E. 

Vice  President 

Hayden,  Harding  &  Buchanan,  Inc. 
Boston,  Massachusetts 
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This  Phase  Z  Inspect Ion  Report  on 

has  been  reviewed  by  the  undersigned  Ievlev  Board  Maher a.  In  our 
opinion,  the  reported  findings,  concluslone,  and  recouneodatlona  era 
conslatent  with  the  leco— nded  Guidelines  for  Safety  Inspection  of 
Peas,  and  with  good  engineering  judgment  and  praetlee,  and  la  hereby 
aubaitted  for  approval. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase 
I  Investigations.  Copies  of  these  guidelines  may  be  obtained 
from  the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314. 

The  purpose  of  a  Phase  I  Investigation  is  to  identify  expedi¬ 
tiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  sub¬ 
surface  investigations,  testing,  and  detailed  computational 
evaluations  are  beyond  the  scope  of  a  Phase  I  investigation: 
however,  the  investigation  is  intended  to  identify  any  need  for 
such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was  lowered 
or  drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  other¬ 
wise  be  detectable  if  inspected  under  the  normal  operating  environ¬ 
ment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external  condi¬ 
tions,  and  is  evolutionary  in  nature.  It  would  be  incorrect  to 
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assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 
Only  through  continued  care  and  inspection  can  there  be  any 
chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  es¬ 
tablished  Guidelines,  the  Spillway  Test  flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that 
a  spillway  will  not  pass  the  test  flood  should  not  be  interpreted 
as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves 
as  an  aide  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of 
the  need  for  fences,  gates,  no-trespassing  signs,  repairs  to  ex¬ 
isting  fences  and  railings  and  other  items  which  may  be  needed  to 
minimize  trespass  and  provide  greater  security  for  the  facility 
and  safety  to  the  public.  An  evaluation  of  the  project  for  com¬ 
pliance  with  OSHA  rules  and  regulations  is  also  excluded. 
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PHASE  I 


NATIONAL  DAM  INSPECTION  PROGRAM 


SECTION  1 

PROJECT  INFORMATION 


1 . 1  General 

a.  Authority 

Public  Law  92-367,  August  8,  1972,  authorized  the  Sec¬ 
retary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a 
national  program  of  dam  inspection  throughout  the  United  States. 
The  New  England  Division  of  the  Corps  of  Engineers  has  been 
assigned  the  responsibility  of  supervising  the  inspection  of  dams 
within  the  New  England  Region.  Hayden,  Harding  &  Buchanan,  Inc. 
has  been  retained  by  the  New  England  Division  to  inspect  and 
report  on  selected  dams  in  the  State  of  Massachusetts.  Authori¬ 
zation  and  notice  to  proceed  was  issued  Hayden,  Harding  & 
Buchanan,  Inc.  under  a  letter  of  28  November  1978  from  Max  B. 
Scheider,  Colonel,  Corps  of  Engineers.  Contract  No.  DACW 
33-79-C-0012  has  been  assigned  by  the  Corps  Engineers  for  this 
work. 

b.  Purpose 

(1)  To  perform  technical  inspection  and  evaluation  of 
non-Federal  dams  to  identify  conditions  which  threaten  the  public 
safety  and  thus  permit  correction  in  a  timely  manner  by 
non-Federal  interests. 
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(2)  To  encourage  and  prepare  the  States  to  initiate 
quickly  effective  dam  safety  programs  for  non-Federal  dams. 

(3)  To  update,  verify  and  complete  the  National 
Inventory  of  Dams. 

1 . 2  Description  of  Project 

a .  Location 

Overlook  Reservoir  is  located  in  the  City  of  Fitchburg, 
Worcester  County,  Massachusetts.  The  dam  is  located  along  the 
southern  shore  of  the  reservoir.  The  dike  is  located  along  the 
northern  shore.  The  dam  is  shown  on  the  Fitchburg  Massachusetts 
Quadrangle  with  coordinates  approximately  at  North  42°35'38", 

West  71o49'10",  The  dike  has  the  approximate  coordinates  of 
North  42035' 54",  West  71°49'02". 

b.  Description  of  Dam  and  Appurtenances 

The  dam  is  a  47+  foot  high,  370+  foot  long,  earth 
embankment  with  a  masonry  core  wall  and  a  stone  masonry 
gatehouse.  This  gatehouse  also  serves  as  the  intake  structure. 
The  dam,  an  earth  embankment,  has  a  maximum  fill  height  of  40+ 
feet  and  a  crest  width  of  approximately  20  feet.  The  riprapped 
upstream  side  slope  is  inclined  at  2H:1V  and  the  highly  vegetated 
downstream  side  slope  is  inclined  at  1.5H:1V  (see  Photographs  4 
and  6 )  . 

The  45+  foot  high  masonry  core  wall  is  located 
approximately  at  the  longitudinal  center  line  of  the  dam  crest. 

It  varies  in  thickness  from  about  1  foot  at  the  top  to  21"  at  the 
base  and  extends  vertically  to  within  about  1.5  feet  of  the  top 
of  crest  (see  plan,  elevation  and  cross  sectional  sketches  in 
Appendix  B). 
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The  granite  masonry  gatehouse  is  located  approximately 
40  feet  upstream  of  the  crest  (Photographs  5  and  6).  A  steel 
service  bridge  provides  access  to  the  gatehouse.  The  access 
bridge  is  new,  and  the  floor  had  not  been  put  in  place  at  the 
time  of  the  dam  inspection. 

A  12  inch  drain  line  is  located  at  the  upstream  toe  of 
the  embankment  (elevation  797.5+),  approximately  25  feet  upstream 
of  the  intake  structure.  Water  drawn  through  this  line  would 
pass  through  the  base  of  the  gatehouse,  beneath  the  dam  embank¬ 
ment  and  outlet  into  a  small  stream  60  feet  west  of  a  chlorina¬ 
tion  building  located  beyond  the  downstream  toe  (Photograph  2). 

A  gate  valve  is  located  at  the  base  of  the  gatehouse  for  control 
of  this  drain  line.  Two  additional  lines,  a  12  inch  and  a  16 
inch,  exit  from  the  gatehouse  running  beneath  the  dam,  into  the 
chlorination  building  and  eventually  into  the  City  water  system. 
There  is  a  slotted  screen  opening  located  on  the  upstream  side  of 
the  intake  structure.  Water  inlets  through  this  screen  opening 
into  the  intake  structure  and  outlets  into  the  2  water  supply 
pipes.  There  are  no  known  outlet  controls  for  the  water  supply 
pipes  located  within  the  intake  structure.  There  are  two  below 
grade  valve  chambers  which  are  located  on  the  upper  and  lower 
sides  of  the  chlorination  building.  Manual  valve  controls 
located  within  these  chambers  regulate  flow  through  the 
chlorination  building.  There  is  a  valve  located  within  the  upper 
valve  chamber  which  can  control  flow  through  the  drain  line. 

These  chambers  are  further  described  in  Section  3.1.c. 

There  is  a  separate  900+  foot  long  25  foot  high  earthen 
dike  located  along  the  northern  shore  of  the  reservoir.  The 
upstream  side  slope  of  the  dike  is  inclined  at  about  a  2.5H:1V 
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slope  and  is  riprapped  to  within  about  4  vertical  feet  of  the 
crest  (Photograph  11).  The  upper  portion  is  highly  vegetated. 

The  crest  of  the  dike  is  at  elevation  840.2+  and  is  about  20  feet 
wide.  The  downstream  side  slopes  are  thickly  vegetated  and 
inclined  at  about  1.5  to  1.75  horizontal  to  1  vertical.  A  6.2 
foot  deep  by  10  foot  long  concrete  emergency  spillway  is  located 
at  the  left  side  of  the  r  ike  (photo  9).  This  spillway  discharges 
into  a  24  inch  CIP  waste  pipe  (photo  10)  which  outlets 
approximately  350  feet  downstream  of  the  spillway  (photo  14). 
There  is  a  24  inch  inlet  pipe  located  approximately  60  feet  left 
of  the  spillway  (photo  13).  This  pipe  provides  inflow  to 
Overlook  Reservoir  from  Shattuck  Brook  and  Scott  Reservoir  (see 
section  1.3. a  for  a  further  discussion  of  this  inlet  pipe). 

c.  Size  Classification 

The  project  (Dam  and  Dike)  has  a  size  classification  of 
small,  based  on  the  storage  capacity  of  254  acre-feet  and  the 
hydraulic  heights  of  40  and  25  feet,  respectively. 

d .  Hazard  Potential 

This  project  has  a  hazard  potential  classification  of 
high.  The  dam  and  dike  have  separate  failure  impact  areas. 

Based  on  Corps  Guidelines,  the  assumed  dam  and  dike  failure 
outflows  are  45,900  cfs  and  20,500  cfs,  respectively. 

Dam  failure  flood  stage  will  vary  from  eight  to  eighteen 
feet  deep  in  the  3000  foot  long  impact  area.  Ten  homes,  three 
mill  buildings,  a  church,  a  playground,  two  water  department 
buildings  and  a  small  water  supply  reservior  will  be  damaged  by 
failure  flooding.  There  is  a  potential  for  the  loss  of  many 
lives  due  to  an  assumed  dam  failure. 
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Dike  failure  flood  stage  will  vary  from  three  to  sixteen 
feet  deep.  The  impact  area  is  almost  two  miles  long  and  extends 
into  the  heavily  developed  areas  of  Fitchburg.  At  least  two 
hundred  buildings  (residential  and  commercial)  will  be  damaged  by 
failure  flooding.  There  is  a  potential  for  the  loss  of  a 
significant  number  of  lives  due  to  an  assumed  dike  failure. 

e .  Ownership 

The  project  has  been  owned  by  the  City  of  Fitchburg 
Water  Department  since  it  was  completed  in  1872. 

f .  Operator 

The  project  is  maintained  and  operated  by  the  City  of 
Fitchburg  Water  Department.  Mr.  J.  Andre  Provencial  is  the  Water 
Superintendent.  Water  Department  address  is  City  Hall,  718 

Main  Street,  Fitchburg,  Massachusetts  01420.  Telephone  (617) 
342-5722. 

g .  Purpose  of  Dam 

The  purpose  of  the  project  has  always  been  water  supply. 

h .  Design  and  Construction  History 

The  project  was  designed  by  Phineas  Ball  of  Worcester, 
Massachusetts  in  1871.  Construction  began  in  1871  and  was 
completed  in  1872.  The  emergency  spillway  was  added  to  the 
project  in  about  1960.  No  other  records  indicating  modifications 
to  the  original  structure  were  located. 

i .  Normal  Operating  Procedures 

There  are  no  formal  operational  procedures  for  the 
project.  Normally  the  downstream  water  supply  gates  are  left 
open,  the  waste  gate  is  closed,  and  the  quantity  of  water 
entering  the  Fitchburg  water  system  is  controlled  by  a  downstream 
regulating  station. 
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1.3  Pertinent  Data 


a.  Drainage  Area 

The  drainage  area,  40  acres  (0.06  s.m.),  is  comprised  of 
wooded,  undeveloped  land.  Two  undeveloped  roads  cross  the 
drainage  area.  Flat  Rock  Road,  to  the  north,  borders  the 
spillway  and  dike.  The  second  road,  to  the  east,  is  an  access 
road  used  to  reach  the  reservoir  area.  This  road  also  runs  along 
the  top  of  the  main  dam  to  give  access  to  a  Girl  Scout  Camp 
adjacent  to  the  southwest  side  of  the  dam. 

The  reservoir  is  located  in  an  upland  area,  thus  it  has 
a  very  small  runoff  area.  It  was  originally  intended  to  be 
supplied  with  additional  water  from  a  14,000  foot  long,  24  inch 
diameter  pipe  line  which  begins  above  Lovell  Reservoir,  to  the 
north.  This  pipe  line  was  to  be  supplied  with  water  from  a  dam 
proposed  for  that  location.  However,  this  dam  was  never 
constructed.  The  24  inch  pipe  line  presently  receives  some 
inflow  from  the  Shattuck  Brook  intake  (a  small  ungated  diversion 
structure  with  inflow  limited  by  pipe  size).  Water  can  also  be 
added  from  Scott  Reservoir  by  gravity  flow  (which  is  also 
connected  to  the  24  inch  pipe)  as  required  to  maintain  the  water 
level  in  Overlook  Reservoir. 

b .  Discharge  at  Damsite 

The  outlet  works  consist  of  one  16  inch  and  two  12  inch 
diameter  pipes.  The  invert  elevation  at  the  intake  structure  is 
about  797.5+,  The  16  inch  pipe  and  one  of  the  12  inch  pipes  are 
used  for  water  supply.  Their  discharge  capacity  is  controlled  by 
water  demand  within  the  supply  system.  Their  maximum  capacities 
would  be  about  40  and  20  cfs,  respectively. 
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They  extend  to  Marshall  Reservoir  and  along  Caldwell  Street 
towards  West  Street.  The  third  pipe  is  a  1 2  inch  main  drain.  It 
discharges  to  the  west  of  the  chlorination  building  into  a  small 
outlet  brook.  Its  outlet  invert  is  about  elevation  796+.  Its 
maximum  capacity  would  be  about  20  cfs. 
c.  Elevation  (ft.  above  NGVD ) 

(1)  Streambed  at  centerline  of  dam - 801  + 

(2)  Maximum  tailwater  -  none  from  spillway  discharge 

(3)  Upstream  portal  invert  diversion  tunnel  -  none 


(4)  Recreation  pool - N/A 

(5)  Full  flood  control  pool - N/A 

(6)  Spillway  crest  -  (ungated)  835.0+ 


(7)  Design  surcharge  (Original  Design)  -  unknown 

(8)  Top  Dam - 841.5  (Top  of  dike  840.2+) 

(9)  Test  flood  design  surcharge  -  835.65 

(10)  Water  Supply - - - varies-maximum  of  835  + 

d.  Reservoir 


(5)  Recreation  pool - N/A 

(6)  Flood  Control  pool - N/A 
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Reservoir  surface  (acres) 


( 1  )  Spillway  crest 


(2)  Water  supply 


max imum  11.2 


(3)  Test  flood  pool 


( 4 )  Top  dike 


1  5.  6 


(5)  Flood-control  pool 


(6)  Recreation  pool 
Dam  and  Dike 


( 1  )  Type 


gravity,  earth  fill 


(2)  Length 

(3)  Height 


370'+  main  dam;  900+  dike 
-  47'+  main  dam;  25'+  dike 


;4)  Top  Width- 


20.0'+ 


(5)  Side  Slopes 


Dam-U.S. 2H : IV,  D.S.  1.5H:1V; 


Dike  U.S.  2. 5H : 1 V  D.S.  1.5  to  1.75H:1V 


(6)  Zoning 


indications  on  D.S.  side  of  dam  only 


(7)  Impervious  Core 


unknown 


(8)  Cutoff 


!9 )  Grout  curtain 


10)  Other 


Stone  masonry  wall-dam;  unknown-dike 


Riprap  on  U.S.  slope  of  dam  and  dike 


Diversion  and  Regulating  Tunnel 


Spillway 


(  1 )  Type 


see  photo  9,  10'  long  x  6.2'  high  x  80' 
wide  concrete  channel 


(2)  Length  of  weir  - 

(3)  Crest  elevation 


10'  (bottom  of  channel) 


835.0+ 


(4)  Gates 


(5)  U/S  Channel 

(6)  D/S  Channel 


-drop-off  to  24"  CIP,  see  photo  10 


(7)  General 


added  to  dike  about  1960+ 
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3 .  Regulating  Outlets 

Regulating  outlets  have  been  discussed  in  detail  in  Sec¬ 
tion  1.3.b.  Briefly,  they  consist  of  a  16  and  12  inch  water 
supply  pipe  and  the  12  inch  main  drain.  The  three  outlet  pipes 
can  be  controlled  by  manual  gate  valves  located  in  buried 
chambers  at  the  downstream  toe  near  the  chlorination  building. 

The  main  drain  also  has  a  manual  valve  inside  the  intake 
building.  According  to  water  department  personnel  this  valve  is 
normally  kept  open.  The  condition  of  the  valve  is  unknown. 

There  is  no  known  outlet  control  for  the  water  supply  pipes 
located  within  the  intake  structure. 

The  12  inch  gate  valve  on  the  main  drain  in  the  valve 
chamber  is  reported  to  be  broken  and  kept  permenantly  closed. 

The  other  downstream  gate  valves  are  reportedly  operable  but  they 
are  not  normally  operated  and  are  kept  open  at  all  times. 

Outflow  is  regulated  downstream  at  the  Marshall 
Reservoir  regulating  station.  Overlook  Reservoir  is  brought  into 
use  during  periods  of  high  water  demand. 
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SECTION  2 


ENGINEERING  DATA 


2 . 1  Design 

According  to  a  1933  County  Inspection  Report,  Phineas 
Ball  of  Worcester,  Massachusetts  was  the  design  engineer  for 
this  project.  An  unsigned  plan  dated  1871,  showing  a  cross 
sectional  view  of  the  embankment  and  gatehouse  was  located 
at  the  Fitchburg  Engineering  Office.  No  design  calculations 
for  the  dam  or  dike  were  located. 

2 . 2  Construction 

No  construction  data  was  discovered  for  this  dam  or  dike. 

2 . 3  Operation 

No  written  operational  manual  was  discovered  for  this  oroiect 

2 . 4  Evaluation 

a .  Availability 

A  design  plan  dated  1871  and  a  piping  detail  showing 
the  location  of  outlet  facilities  were  made  available  at  the 
Fitchburg  Engineering  Department.  County  Inspection  Reports 
for  the  years  1924  through  1964  were  made  available  at  the 
Worcester  County  Engineering  Department.  State  Inspection 
Reports  for  the  years  1975  and  1976  were  made  available  at 
the  Department  of  Environmental  Quality  Engineering,  Division 
of  Waterways,  Boston  Office. 

b.  Adequacy 

The  lack  of  indepth  engineering  design  data  does  not 
allow  for  a  definitive  review.  Therefore,  the  condition  of 
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this  dam,  structurally  and  hydraulically,  can  not  be  assessed 
from  the  standpoint  of  review  of  design  calculations,  but  must 
be  based  primarily  on  the  visual  inspection,  past  performance 
history,  and  sound  engineering  judgement, 
c .  Validity 

The  field  investigation  indicated  that  the  external 
features  substantially  agree  with  the  supplied  information. 
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SECTION  3 


VISUAL  INSPECTION 


3 .  1  Findings 

a.  General 

The  Phase  I  Inspection  of  the  dam  was  performed  on 
April  11,  1979.  At  that  time,  the  water  level  was  11.3  feet 
below  the  top  of  dam,  and  about  4.8  feet  below  the  spillway 
crest.  During  the  June  17,  1980  inspection  of  the  dike  the  water 
level  was  approximately  8  feet  below  the  top  of  the  dike. 

b.  Dam  and  Dike 

The  dam  consists  of  a  main  embankment  section  at  the 
south  end  of  the  reservoir  about  370  feet  long  with  a  maximum 
hydraulic  height  of  40  feet.  An  embankment  dike  with  a  maximum 


height  of  about  25  feet  encloses  the  reservoir  at  the  north  end. 

A  concrete  emergency  spillway  also  passes  through  the  dike  at  the 
north  end  of  the  reservoir.  Photograph  4  shows  the  downstream 
face  and  the  crest  of  the  main  dam  viewed  from  the  left  abutment. 

1  .  Dam 

Upstream  Slope 

The  upstream  face  of  the  main  dam  is  on  a  slope  of  2H:1V. 
Riprap  of  two  types  extends  from  the  water  level  to  about  3  feet 
of  the  dam  crest.  The  upper  riprap  consists  of  large  blocks  of 
granite,  which  appear  to  have  been  hand  placed,  and  the  lower 
riprap  consists  of  smaller  dumped  rockfill.  The  water  level  at 
the  time  of  the  April  1979  inspection  was  approximately  8  feet 
below  the  top  of  the  riprap.  Photograph  6  shows  the  two  levels 
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of  riprap  and  the  grass  covered  upstream  face  above  the  riprap. 
There  were  no  visual  indications  of  slumping  or  sliding,  and  the 
riprap  appeared  to  be  in  good  condition. 

Crest 

The  crest  of  the  dam  is  approximately  20  feet  wide.  As 
shown  in  photograph  5,  a  sand  and  gravel  roadway  crosses  the 
crest  of  the  dam.  No  cracking  or  misalignment  is  evident. 

Downstream  Slope 

The  downstream  face  is  on  a  slope  of  1.5H:1V.  Although 
trees  and  heavy  brush  have  been  removed,  remaining  brush  and 
briars  make  close  inspection  of  the  downstream  face  difficult. 
Several  large  stumps  have  been  removed  leaving  large  holes  in  the 
slope  up  to  2  feet  deep  -  some  within  10  feet  of  the  crest.  Many 
smaller  stumps  have  not  been  removed.  Several  animal  burrows 
with  8  to  1 0  inch  diameters  and  depths  greater  than  2  feet  were 
observed  on  the  face  within  20  feet  of  the  crest.  An  eroded 
footpath  extends  from  the  toe  to  the  crest  on  the  downstream  face 
across  from  the  gatehouse  at  approximately  Station  1+70  (see  plan 
view  in  Appendix  B). 

The  downstream  face  of  the  dam  is  generally  undulatory.  A 
bowl-shaped,  shallow  depression  was  observed  in  the  downstream 
face  between  Station  2+40  and  2+70,  with  the  center  of  the 
depression  located  approximately  15  feet  below  the  crest.  This 
depression  may  be  an  old  slide  or  slough  area.  Several  large 
trees  were  observed  at  the  lower  portion  of  the  downstream  face 
and  at  the  toe  area,  as  shown  by  photo  7. 


-13- 


Overlook  Reservoir  Dam  and  Dike 


A  chlorination  building  is  located  approximately  80  feet 
downstream  from  the  toe  of  the  dam.  A  sand  and  gravel  roadway 
passes  between  the  chlorination  building  and  the  toe  of  the  dam 
and  extends  around  to  the  right  side  of  the  building.  Approxi¬ 
mately  100  feet  downstream  of  the  toe  and  approximately  60  feet 
to  the  right  of  the  chlorination  building,  a  12  inch  diameter 
iron  pipe  emerges  from  beneath  the  roadway  embankment.  At  the 
time  of  the  inspection,  the  end  of  this  pipe  was  half  filled  with 
sand  and  gravel,  and  clear  water,  approximately  4  inches  deep 
over  the  sand  and  gravel,  was  existing  from  the  pipe  into  a 
stream,  as  shown  in  photograph  1.  The  source  of  this  is  not 
known. 

The  head  of  the  stream  is  located  at  the  base  of  the  roadway 
embankment  upstream  from  the  12  inch  diameter  pipe,  as  shown  in 
photograph  2.  Water  observed  to  be  seeping  from  the  base  of  the 
roadway  embankment  was  clear,  however  some  silt  deposits  were 
observed  in  the  head  of  the  stream. 

Downstream  from  the  12  inch  diameter  pipe,  clear  water  was 
observed  to  exist  under  pressure  from  two  1  inch  to  2  inch 
diameter  plastic  tubes  (photograph  3),  which  appeared  to  be  waste 
lines  from  the  chlorination  plant. 

2 .  Dike 

The  dike  consists  of  an  earth  embankment  approximately  900 
feet  long  with  a  maximum  height  of  about  25  ft.  The  axis  of  the 
dike  has  an  approximately  90°  bend  at  about  it's  midpoint. 

There  is  a  concrete  spillway  structure  between  the  dike  and 
the  left  abutment.  The  spillway  structure  is  shown  in  Photo  9. 
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Photo  20  shows  the  upstream  slope  from  the  right  abutment  to 
the  point  of  dike  curvature  and  Photo  17  shows  the  slope  from  the 
spillway  to  the  point  of  curvature.  The  upstream  slope  is 
inclined  at  2.5H:1V.  The  riprap  on  the  slope  is  in  good 
condition.  There  is  no  riprap  on  the  upper  4  feet  (measured 
vertically)  of  the  slope. 

The  unprotected  portion  of  the  slope  above  the  riprap  is 
overgrown  with  dense  brush  and  small  trees.  This  growth  may  be 
seen  in  Photos  17  and  20. 

No  slumping  or  slides  were  noticed  on  the  upstream  slope. 

Crest 

The  crest  of  the  dike  is  20+  feet  wide  and  is  unpaved. 
Vehicles  may  drive  along  the  entire  crest  gaining  access  from  the 
right  abutment.  Vehicular  traffic  has  caused  minor  erosion  of 
the  crest  as  shown  in  Photo  15.  The  dense  growth  along  the 
upstream  and  downstream  slopes  is  visible  in  Photo  15. 

No  misalignment  or  unusual  settlement  of  the  crest  was 
observed . 

Downstream  Slope 

The  downstream  slope  is  inclined  at  about  1.5  to  1.75H:1V. 
The  slope  is  covered  with  dense  growth  including  many  small  trees 
with  occasional  larger  trees.  One  tree,  a  few  feet  below  the 
downstream  toe  has  a  trunk  diameter  of  about  20  inches.  Dead 
trees  with  trunk  diameters  greater  than  12  inches  were  observed 
on  the  slope. 

Photo  18  shows  the  downstream  slope  at  midheight  viewed  from 
the  point  of  dike  curvature  toward  the  right  abutment.  Photo  16 
shows  a  deep  erosion  path  that  has  been  worn  on  the  downstream 
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slope  at  the  point  of  dike  curvature.  The  path  leads  from  the 
dike  crest  to  the  roadway  at  the  toe  of  the  dike. 

Photo  19  shows  a  wet  area  located  at  the  downstream  toe  at 
the  point  of  curvature  of  the  dike.  The  area  was  swampy  and  soft 
with  free  water  standing  at  some  locations.  At  the  time  of  the 
inspection,  it  was  judged  that  this  wet  area  was  probably  a 
result  of  seepage  through  or  beneath  the  dike. 

A  second  wet  area  was  located  at  the  toe  of  the  dike  about 
250  feet  from  the  right  abutment.  This  area,  which  is  beneath  a 
row  of  large  pine  trees,  was  soft  but  had  no  standing  water, 
c.  Appurtenant  Structures 

The  spillway  is  a  10  foot  long  by  6.2  foot  deep  con¬ 
crete  channel.  It  is  located  adjacent  to  the  left  abutment  of 
the  dike,  at  the  north  end  of  the  reservoir.  Photographs  4,  6,  9 
and  11  show  the  spillway,  dike  and  dam  area.  The  overall  condi¬ 
tion  of  the  spillway  and  outlet  channels  are  generally  good. 

Some  concrete  on  the  northwest  spillway  wall  is  spalling  as  shown 
by  photograph  9.  The  spillway  discharges  towards  an  undeveloped 
wooded  area.  A  24  inch  pipe  (Photograph  10)  will  carry  some  of 
the  outflow  into  the  wooded  area.  The  remainder  will  flow  overland 
The  intake  building,  located  at  the  main  dam,  contains  a  12 
inch  gated  reservoir  drain  line  and  two  water  supply  pipes.  Water 
inlets  into  the  intake  structure  through  a  screened  opening  and 
outlets  into  the  two  water  supply  pipes.  There  is  no  known  control 
for  the  water  supply  pipes  located  within  the  intake  structure.  Th 
condition  of  the  drain  line  valve  is  unknown.  The  drain  and  two 
water  supply  pipes  pass  under  the  main  dam,  to  a  valve  chamber.  Th 
access  bridge  to  the  intake  structure  was  being  replaced.  The  deck 
had  not  been  installed  at  the  time  of  inspection. 
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Downstream  of  the  main  dam  (photograph  7)  is  a  chlorination 
i  building.  The  two  (12  and  16  inch)  water  supply  lines  pass  through 

this  facility.  On  either  side  of  the  building  there  is  a  valve 
chamber.  The  three  outlet  pipes,  enter  the  upstream  valve  chamber 
I  where  each  pipe  is  gated.  One  12  inch  line  is  the  main  drain. 

After  exiting  the  upstream  valve  chamber,  this  pipe  extends  to  an 
outlet  brook  about  60  feet  from  the  chlorination  building  (see  plan 
l  view  in  appendix  B).  Its  valve,  inside  the  chamber  is  reportedly 

inoperable  and  left  in  a  closed  position.  Some  leakage  is  evident 
as  shown  by  Photo  1. 

i  There  is  also  a  smaller,  6  inch,  pipe  entering  this  valve 

chamber  from  the  direction  of  the  access  road.  This  pipe  is  ungated 
and  there  was  a  small  amount  of  inflow  visible.  This  pipe  appears 
j  to  be  a  "drain"  for  the  downstream  area.  No  record  of  its  existence 

or  purpose  was  found.  The  two  remaining  water  supply  pipes  pass 
through  the  chlorination  building  and  then  into  the  other  valve 
chamber . 

At  this  chamber,  each  pipe  has  a  check  and  a  manual  gate  valve. 
The  16  inch  line  has  a  12  inch  manually  gated  by-pass  around  the 
valve  chamber.  It  appears  that  the  Water  Department  has  small 
sampling  lines  and  additional  chlorination  capabilities  inside  the 
chamber.  There  is  also  a  1  inch  water  supply  pipe  extending  from 
the  12  inch  water  main  to  a  Girl  Scout  summer  camp  located  on  the 
hillside  adjacent  to  the  dam. 

All  gate  valves  (except  for  the  drain  line)  are  reportedly 
operable.  Flow  from  the  dam  is  controlled  downstream  by  a 
regulating  station,  as  water  demand  requires. 
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Manhole  covers  were  removed  from  atop  both  of  the  valve  cham¬ 
bers  for  observation.  The  water  level  in  both  chambers  was  fcund  to 
be  approximately  7  feet  below  the  surface.  These  chamber's  manhole 
covers  are  normal  6  inches  below  grade,  to  prevent  vandalism. 

d .  Reservoir  Area 

The  reservoir  area  is  comprised  of  wooded  undeveloped  land 
as  shown  by  photograph  4.  The  visual  inspection  showed  the  overall 
reservoir  area  to  be  in  general  agreement  with  the  U.S.G.S.  map.  A 
description  of  the  drainage  area  is  given  in  Section  1.3. a  of  this 
report.  The  amount  of  siltation  in  the  reservoir  is  not  known. 

e .  Downstream  Channel 

The  downstream  channel  is  a  small  unnamed  brook  beginning 
at  the  roadway  embankment  upstream  from  the  12  inch  diameter  drain 
pipe  (photo  2).  The  brook  is  feed  by  the  waters  seeping  from  the 
base  of  the  roadway  embankment,  discharge  from  the  12  inch  drain 
line  (photo  1)  and  the  1  to  2  inch  diameter  pipes  (photo  3).  The 
channel  was  observed  to  be  free  and  clear.  The  channel  eventually 
flows  to  the  North  Nashua  River. 

3 . 2  Evaluation 

Visual  inspection  indicates  that  the  main  dam  is  in  fair 
condition  with  respect  to  the  geotechnical  aspects.  Disturbance  of 
the  downstream  slope  by  removal  of  vegetation  and  animal  trespassing 
was  observed.  Some  local  sloughing  also  may  have  occured. 

Considerable  quantities  of  water  were  observed  discharging 
downstream  from  the  dam  in  the  forms  of  (  1  )  seepage  from  a  spring 
and  (2)  discharge  from  a  12  inch  diameter  iron  pipe.  Representative 
of  the  Fitchburg  Water  Department  stated  that  the  water  discharging 
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from  the  12  inch  diameter  pipe  originates  in  the  upper  buried  gate 
vault  near  the  toe  of  the  dam;  however,  they  did  not  know  if  the 
water  flowing  into  the  gate  vault  was  caused  by  seepage  through  the 
embankment  or  by  faulty  valves  in  the  outlet  pipes.  Since  there  is 
no  upstream  control  of  inflow  into  the  intake  structure  or  outflow 
through  the  two  water  supply  pipes,  these  pipes  are  always  under 
pressure.  Leakage  of  these  pipes  could  cause  an  embankment  failure. 
Upstream  controlls  should  be  provided. 

At  the  time  of  the  April  1979  inspection,  the  downstream  dis¬ 
charge  appeared  to  be  flowing  in  a  controlled  manner  and  no  surface 
seeps  or  springs  were  observed  on  the  dam  embankment  or  within  50 
feet  downstream  of  the  toe  of  the  embankment. 

Visual  inspection  indicates  that  the  dike  is  in  fair  condition. 

The  presence  of  dense  growth  of  bushes  and  trees  on  the 
downstream  slope  and  at  the  toe  of  the  dike  make  it  impossible  to 
inspect  these  areas  adequately,  although  several  problems  are 
observable  as  described  below. 

The  numerous  trees,  some  of  them  quite  large  and  dying  or  dead, 
could  cause  shortened  seepage  paths  through  the  embankment  leading 
to  internal  erosion. 

The  presence  of  soft  wet  ground  and  standing  water  at  the 
downstream  toe  of  the  dike  may  be  the  result  of  seepage  conditions 
which,  if  not  controlled,  could  lead  to  failure  of  the  dike. 

Active  erosion  of  an  area  on  the  downstream  face  at  the  point 
of  curvature  render  this  area  less  resistant  to  runoff  from  rainfall 
or  due  to  overtopping  if  it  should  occur.  Such  erosion,  if  left 
unrepaired,  could  cause  failure  of  the  dike. 
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SECTION  4 


OPERATIONAL  PROCEDURES 


4 . 1  Procedure 

The  purpose  of  the  dam  is  water  supply.  Normally  the  2 
water  supply  outlet  pipes  remain  open,  the  12  inch  drain  gate 
is  closed  and  the  outflow  from  the  chlorination  building  into  the 
City  water  system  is  controlled  by  a  downstream  regulating  station. 

4 . 2  Maintenance  of  Dam 

The  general  maintenance  of  the  dam  is  performed  by  the 
Fitchburg  Water  Department.  Recent  maintenance  consisted  of 
the  cutting  and  clearing  of  overgrown  brush  on  the  upstream 
and  downstream  embankment  faces. 

4 . 3  Maintenance  of  Operating  Facilities 

There  is  no  formal  operational  procedure  for  this 
facility.  The  dam  is  used  for  water  supply  on  a  regular  basis. 
Deficiencies  in  operational  facilities  should  be  detected  during 
normal  operating  procedure. 

4 . 4  Description  of  Warning  System 

There  are  no  warning  systems  at  this  facility. 

4 . 5  Evaluation 

There  is  no  formal  maintenance  procedure  for  this  dam. 

Cutting  vegetation  on  the  upstream  and  downstream  faces 
should  be  performed  on  a  regular  basis.  The  outlet  valves 
should  be  periodically  operated  to  evaluate  their  condition. 

The  dam  should  be  inspected  annually  by  qualified 
personnel  who  can  identify  conditions  of  concern  which  if 
left  unchecked  could  jeopardize  the  safety  of  the  dam. 
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SECTION  5 


HYDRAULIC/HYDROLOGIC 


5 . 1  Evaluation  of  Features 

a .  General 

The  project  was  designed  and  is  used  as  a  water  supply 
facility.  It  is  comprised  of  an  earth  fill  dam  with  a  hydraulic 
height  of  40  feet  and  a  separate  25  foot  high  (hydraulic  height) 
900+  foot  long  dike.  The  useable  storage  capacity  is  254  acre- 
feet.  The  spillway  is  located  at  the  northerly  end  of  the  dike. 
Photographs  4,5,6,11  and  12  show  views  of  the  dam  and  dike. 

b.  Design  Data 

The  project  was  completed  in  1872.  Design  calculations 
were  not  located.  Some  record  drawings  were  found.  The  dam  was 
designed  and  has  always  been  used  for  water  supply.  It  was 
designed  to  be  connected,  by  a  14,000  foot  long  24  inch  pipe 
line,  to  a  proposed  dam  at  Shattuck  Brook,  which  was  never  con¬ 
structed.  This  dam  was  to  be  located  5,000  feet  north  of  the 
existing  Lovell  Reservoir.  The  24  inch  pipe  receives  some  flow 
from  an  intake  structure  on  Shattuck  Brook  and  from  a  20  inch 
pipe  connected  to  Scott  Reservoir. 

c.  Experience  Data 

Overtopping  of  this  dam  (top  elevation  841.5)  or  the 
dike  (top  elevation  840.2)  has  never  been  reported.  During  the 
August  17  to  20,  1955  flood  period,  about  4  inches  of  rainfall 
occurred  in  the  Fitchburg  area.  Gage  station  1-0945  is  main¬ 
tained  by  the  U.S.G.S.  on  the  North  Nashua  River  near  Leominster. 
It  recorded  a  maximum  discharge  of  16,300  cfs  (152.34  cfs/s.m.) 
for  a  107  s.m.  drainage  area  on  March  18,  1936. 
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The  level  of  the  reservoir  varies,  but  is  usually  below 
the  spillway  level  of  elevation  835.  The  small  drainage  area  (40 
acres)  and  limited  additional  inflow  from  other  sources  coupled 
with  a  high  water  demand  could  substantially  lower  the  reservoir 
level.  Thus,  it  is  used  only  to  provide  an  additional  supply  of 
water  during  periods  of  high  water  demand.  Water  can  be  drawn 
from  Scott  Reservoir  to  keep  the  water  level  from  dropping  too 
low. 

d .  Visual  Observations 

The  main  dam  and  dike,  show  no  indications  of  having 
been  overtopped.  The  spillway  crest  is  about  5  feet  below  the 
top  of  the  dike  and  shows  no  indications  of  outflow  having 
occurred  recently.  The  water  level  was  several  feet  below  the 
spillway  elevation  of  835  when  inspected.  Observations  of  the 
drainage  area  and  general  vicinity  show  them  to  be  generally  as 
indicated  on  the  (J.S.G.S.  map  and  as  described  in  Section  1.3  of 
this  report. 

e .  Test  Flood  Analysis 

Due  to  the  projects  small  size  and  high  hazard  potential 
classification,  the  Corps  guidelines  indicate  the  test  flood  to 
be  within  the  range  of  the  1/2  PMF  to  full  PMF.  The  1/2  PMF  was 
chosen  for  this  project.  The  1/2  PMF  inflow  for  this  drainage 
area  of  40  acres  would  be  94  cfs.  With  the  water  level  at  least 
one  foot  below  the  spillway  elevation  of  835,  the  storage  capa¬ 
city  is  large  enough  to  retain  test  flood  runoff  without  the 
water  level  reaching  elevation  835.  With  the  water  level  assumed 
at  the  spillway  crest,  the  test  flood  would  surcharge  the  reser¬ 
voir  to  elevation  835.65.  The  test  flood  outflow  would  be  about 


70  cfs .  The  dam  and  dike  would  not  be  overtopped.  The  spillway 
has  a  capacity  of  1447  cfs  with  the  water  level  at  the  top  of 
dike,  elevation  840.2.  The  24  inch  outlet  pipe  just  beyond  the 
spillway  (photograph  10)  could  carry  about  25+  cfs  of  the  test 
flood  outflow.  The  remaining  45  cfs,  would  flow  across  Flat  Rock 
Road  into  the  adjacent  woods.  The  outflow  would  eventually  flow 
to  Nichols  Pond,  about  2000  feet  downstream, 
f .  Failure  Analysis  -  Dam  and  Dike 

Dam 

The  dam  was  assumed  to  have  failed  with  the  water  level 
at  the  top  of  dam,  elevation  841.5.  Forty  percent  of  a  270  foot 
long  section  (taken  at  midheight)  of  the  forty  foot  high  dam  was 
assumed  to  have  failed.  The  resulting  outflow  would  be  45,900 
cfs.  The  failure  impact  area  is  confined  to  a  "narrow"  outlet 
channel  which  extends  about  3000  feet  to  West  Street  and  the 
North  Nashua  River.  Most  development  occurs  near  West  Street. 

The  first  structure  to  be  flooded  is  the  chlorination  building, 
near  the  toe  of  dam.  The  chlorination  building  would  be  flooded 
by  at  least  15  feet.  No  other  developments  occur  until  Marshall 
Reservoir  about  1000  feet  downstream.  There,  the  reservoir,  and 
the  pump  and  chlorination  buildings  would  be  flooded.  Flood 
stage  would  reach  12  feet.  For  the  next  1000  feet,  Caldwell 
Street  parallels  the  outlet  brook.  Here,  flood  stages  would 
reach  12  to  16  feet. 

Between  Arlington  Street  and  West  Street,  flood  stages 


would  reach  8  to  1 2  feet.  About  10  homes,  a  church,  a  play¬ 
ground,  several  mill  buildings  and  roads  would  be  flooded. 


Additional  damage  could  occur  along  West  Street  as 
floodwaters  flow  over  the  street.  Beyond  West  Street  and  the 
mill  buildings,  the  ground  level  drops  towards  the  North  Nashua 
River . 

Since  there  is  no  spillway  discharge  to  cause  flooding 
in  this  outlet  channel,  all  damage  will  be  due  to  dam  failure. 
Many  of  the  structures  located  along  this  outlet  channel  will  be 
destroyed.  There  is  a  high  potential  for  the  loss  of  many  lives 
due  to  dam  failure,  particularly  at  the  developed  areas  of 
Arlington  and  West  Streets. 

Dike 

The  dike  was  assumed  to  have  failed  with  the  water  level 
at  elevation  835.5  (test  flood  elevation?  approximately  5'  below 
top  of  dike).  Forty  percent  of  a  340  foot  long  section  of  the 
900  foot  long  and  25  foot  high  dike  was  assumed  to  have  failed. 
Water  depth  at  failure  was  assumed  to  be  20  feet.  The  resulting 
outflow  is  20,500  cfs. 

The  failure  impact  area  extends  about  two  miles,  from 
the  dike  into  the  downtown  Fitchburg  area.  Little  development 
occurs  within  the  impact  area  (several  roads  and  five  houses) 
until  4700  feet  downstream  of  the  dike,  at  Mechanic  Street,  where 
numerous  structures  were  built  in  the  "narrow"  outlet  channel. 
Flood  stages  between  the  dike  and  Mechanic  Street  will  vary  from 
4  to  16  feet  deep.  Five  houses  could  receive  about  two  feet  of 
flooding  damage.  Roads  are  flooded  to  deeper  depths,  up  to  15 
feet  deep,  due  to  their  locations  near  brook  crossings. 
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Beyond  Mechanic  Street,  towards  downtown  Fitchburg,  num¬ 
erous  development  (residential  and  commercial  structures)  are 
located  within  the  impact  area.  The  flood  stage  will  be  at  least 
three  feet  deep  through  this  area  and  numerous  structures  (at 
least  200)  will  be  flooded.  There  is  a  high  potential  for  the 
loss  of  a  significant  number  of  lives  due  to  dike  failure 
flooding . 


SECTION  6 


STRUCTURAL  STABILITY 


6 . 1  Evaluation  of  Structural  Stability 
a .  Visual  Observations 

Visual  inspection  did  not  disclose  any  immediate  struc¬ 
tural  problems  at  the  main  dam;  however,  the  downstream  slope  was 
observed  to  be  very  undulatory,  and  a  30  foot  wide  shallow 
depression  was  observed  approximately  15  feet  below  the  dam  crest 
which  may  be  indicative  of  past  problems  with  erosion  and 
surficial  sloughing.  The  cause  of  the  water  flowing  into  the 
gate  vault  should  be  determined  to  learn  if  it  is  the  result  of 
seepage  through  the  dam. 

The  roots  of  large  pine  trees  at  the  toe  of  the  main  dam 
opposite  the  chlorination  building  could  shorten  seepage  paths  if 
a  tree  blows  over. 

The  visual  examination  revealed  the  following  potential 
structural  problems  at  the  dike: 

(1)  The  presence  of  soft,  wet  ground  and  standing  water 
at  the  downstream  toe  may  be  the  result  of  seepage 
conditions  which,  if  not  controlled,  could  lead  to 
the  failure  of  the  dike. 

(2)  Active  erosion  on  the  downstream  slope  increases  the 
possibility  of  erosion  failure  due  to  heavy  and 
prolonged  rains  or  due  to  overtopping  should  it  ever 


(3)  Large  dead  trees  on  the  downstream  slope  could 


shorten  seepage  paths  that  could  lead  to  internal 
erosion  of  the  dike. 

A  dense  cover  of  vegetation  on  the  downstream  slope 
makes  it  impossible  to  inspect  the  dike  and 
downstream  toe  area  adequately. 

b .  Design  and  Construction  Data 

According  to  drawings  dated  1871,  and  inspection  reports 
dated  1924,  Overlook  Reservoir  Dam  has  a  masonry  core  wall  foun¬ 
ded  in  "rocky  soil",  and  the  embankment  consists  of  earth  and 
rockfill  with  a  zone  of  "selected  material"  placed  on  the  down¬ 
stream  side  of  the  masonry  core  wall.  Details  on  the  embankment 
construction  are  not  available. 

One  16  and  one  12  inch  water  supply  pipe,  and  the  12 
inch  waste  pipe  pass  through  the  main  dam  at  its  base.  A  12  inch 
waste  pipe  is  shown  to  exit  from  the  downstream  gate  vault  in  the 
general  direction  of  the  12  inch  diameter  iron  pipe  shown  in  pho¬ 
tograph  1  . 

No  information  concerning  the  construction  of  the  dike 
was  available. 

c.  Operating  Records 

Inspections  conducted  by  the  Commonwealth  of  Massachu¬ 
setts  Department  of  Environmental  Quality  Engineering  in  1975  and 
1976  concluded  with  the  recommendation  that  a  consultant  inspec¬ 
tion  be  conducted  due  to  the  seepage  noted.  Letters  from  the 
D.E.Q.E.  to  the  City  dated  February  24  and  December  21,  1977  list 
this  dam  with  others  in  the  City  of  Fitchburg  as  unsafe,  again 
urging  the  City  to  retain  the  services  of  a  registered  profes¬ 
sional  engineer. 
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d .  Post-Construction  Changes 

According  to  records  from  the  Commonwealth  of  Massachu¬ 
setts  inspections,  sometime  prior  to  1975  seepage  had  produced  a 
large  wet  area  downstream  of  the  toe  of  the  main  embankment,  and 
a  gravel  pad  was  placed  over  the  toe  area  to  improve  the  access 
to  the  chlorination  building.  Records  of  the  1975  inspection 
indicate  that  two  8  inch  pipes  exit  from  this  gravel  pad.  These 
two  pipes  were  not  observed  during  the  inspection  reported 
herein . 

e .  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  2,  and  in  accordance 
with  the  recommended  Phase  I  guidelines  does  not  warrant  seismic 
analysis . 
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SECTION  7 


ASSESSMENT ,  RECOMMENDATIONS  AND 
REMEDIAL  MEASURES 


7 . 1  Dam  Assessment 

a.  Condition 

The  visual  inspection  indicates  that  the  main  dam  and 
dike  are  in  fair  condition. 

The  presence  of  soft,  wet  ground  and  standing  water  at 
the  downstream  toe  of  the  dike  may  be  the  result  of  seepage 
which,  if  not  controlled,  could  lead  to  internal  erosion  and 
failure  of  the  dike. 

The  presence  of  trees,  some  of  which  are  dead,  on  the 
downstream  slope  of  the  dike  could  cause  shortened  seepage  paths 
that  could  lead  to  internal  erosion  of  the  dike. 

Active  erosion  on  the  downstream  face  of  the  dike  in¬ 
creases  the  possibility  of  erosion  failure  due  to  rain  or  over¬ 
topping  should  it  occur. 

Since  there  is  no  upstream  control  of  inflow  into  the 
intake  structure  or  outflow  into  the  two  water  supply  pipes, 
these  pipes  are  always  under  pressure.  Leakage  from  these  pipes 
could  cause  undermining  of  the  embankment  and  possible  embankment 
failure . 

b.  Adequacy  of  Information 

The  information  made  available,  along  with  the  visual 
inspection,  are  adequate  for  a  Phase  I  investigation. 
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No  additional  investigations  are  needed  to  complete  the 

Phase  I  inspection. 

7 . 2  Recommendations 

The  owner  should  retain  a  registered  professional  engineer 

to: 

(1)  Investigate  the  soft,  wet  areas  on  the  downstream  slope 
of  the  dike. 

(2)  Design  a  means  to  correct  the  erosion  of  the  downstream 
slope  of  the  dike. 

(3)  Specify  procedures  for  removal  of  trees  and  their  root 
systems  from  the  downstream  slope  of  the  dike  and  from 
the  downstream  area  of  the  main  dam  directly  opposite 
the  chlorination  building.  Specify  procedures  for 
removing  remaining  stumps  and  their  root  systems  from 
the  slopes  of  the  dam.  Assist  in  the  selection  of 
suitable  fill  materials  for  backfilling  the  voids  left 
in  the  embankment  after  removal  of  tree  root  systems. 

(4)  Quanitatively  monitor  the  flow  of  water  through  the 
discharge  pipes  and  at  the  spring  downstream  from  the 
main  embankment  as  a  function  of  reservoir  level. 

(5)  Design  an  upstream  means  to  control  inflow  into  the  in¬ 
take  structure  or  outflow  into  the  two  water  supply  pipes. 
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The  owner  should  also  determine  whether  the  leakage  of  water 
into  the  valve  chamber  upstream  of  the  chlorination  building  is 
caused  by  faulty  valves  and,  if  so,  the  valves  should  be 
repaired . 

7. 3  Remedial  Measures 

a .  Operating  and  Maintenance  Procedures 

The  owner  should  implement  the  following: 

(1)  Remove  the  brush  and  briers  from  the  downstream  slope 
of  the  dam  and  dike. 

(2)  Existing  stump  holes  caused  by  previous  removal  of 
trees  and  animal  burrows  on  the  downstream  slope  of  dam 
should  be  backfilled  with  compacted  fill. 

(3)  Repair  erosion  and  surficial  sloughing  damage  on  the 
downstream  slope  of  the  dam  to  produce  a  uniform  down¬ 
stream  slope. 

(4)  Spalled  concrete  on  spillway  walls  should  be  repaired. 

(5)  The  approach  channel  riprap  at  the  spillway  inlet 
should  be  relaid  in  mortar  to  prevent  undermining  of 
the  spillway. 

(6)  Additional  riprap  should  be  placed  around  the  spillway 
outlet  to  prevent  soil  erosion  in  the  drainage  path, 
along  the  toe  of  dike. 

(7)  All  valves  for  outlet  pipes  should  be  tested  on  a 
regular  basis  to  insure  they  are  operable.  Inoperable 
valves  should  be  repaired. 

(8)  The  outlet  channel  for  the  12"  drain  should  be  cleared 
(near  pipe  outlet)  and  riprap  placed  for  erosion 
control.  The  outlet  pipe  should  be  flushed  clean. 
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(9)  A  floor  deck  should  be  installed  on  the  service  bridge. 

(10)  The  owner  should  develop  a  formal  warning  system  to 


7.4 


notify  downstream  areas  in  the  event  of  an  emergency. 
Around  the  clock  monitoring  of  the  facility  should  be 
provided  during  periods  of  heavy  precipitation. 

(11)  Institute  a  program  of  annual  technical  inspection. 
Alternatives 

There  are  no  practical  alternatives  for  this  project. 
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Overlook  Reservoir  Dan  and  Dike 


visual  inspection  checklist 
PARTY  ORGANIZATION 


P RO J E CT  Overlook  Reservoir 


DATE  April  11.  1979 


PARTY : 


TIME  10:00  AM 
WEATHER  50°  F  clear 
W.S.  ELEV.  320. 2±  U.S. 


Ron  Chenev  HHB 


g_  3ob  Stsckar  GEI 


Dave  Vine  HHB 


1  Maurice  Caron-Fit  crib  urg  Water  Dept. 


Mike  Angier:  HHB 


Dan  LaGatta  GEI 


John  France  GEI 


PROJECT  FEATURE 


INSPECTED  BY 


REMARKS 


Ren  Chenev 


Service  3ridce  to  Intake  3uildinc 


Ron  Chenev 


Dam  Embankment 


Dan  LaGatta,  Joh: 


cs,  3cb  3 


Hvdraulic/Hvdroloaic 


Mike  Angie 


e  inspection  on  June  1",  12SC 


OVERLOOK  RESERVOIR  CAM 


t  Acrii  11,  1979 


'vj’cCT  FEA.7URC  Embankment  Oam 


V/Vf'-I  0.  LaGatta, 


France 


jd?Lir:C  geotechnical  Engineer 


'!Ai‘E  R.  Statkar 


AREA  EVALUATED 


EDriDTTinr: 


*  ■  *  t  *  •/*  ic**  t 

n  -r. i .  1 

Crest  Elevation 
Current  Pool  Elevation 
"ax i mutt  C ;nnc un dir.en t  to  Cate 
Surface  Cracr.s 
Pavement  Condition 

Movement  or  Settlement  of  Crest 

patera’  Movement 

Vertical  Alignment 

fori  cental  Alicnment 

Condition  at  Abutment  ana  at  Concrete 
Structures 

indications  of  Movement  of  Structural 
Items  on  Slopes 

Tresnass i no  on  Slones 

Sloucninn  or  Erosion  of  Slones  or 
Abutments 

leer.  Slone  Protection  -  P.inran  Failures 

Jn usual  "cvement  or  Crack* no  at  or  Rear 
_oe 

Unusual  Embankment  or  Ccwnstraain 
Seenace 

-ini no  or  Roils 
Fcu.ocaticn  Crainane  Features 
~:e  Crvns 

l.ns trurentation  S/Sts-. 

0  ri  -  3  -  ■  -  r\ 


341.5 
830.2+ 

Unknown 
None  observed 

None.  Sand  and  gravel  road  on  crest 
None  observed 
None  observed 
No  misalignment  observed 
No  misalignment  observed 
Good 

No  structural  items  on  slopes 

Several  animal  holes  and  one  footpath 
toe  to  crest  at  Sta  2+00 

Possible  sloughing  of  downstream  slope 
(between  Sta  2-+40  and  2-+66.  Seme  erosion 
of  downstream  slope-very  rough  undulator 
surface 

Upstream  riprap  in  gocc  condition.  No 
riprap  on  downstream  slope 

None  observed 

Water  seeping  into  stream  approx.  ICO  ft 
^downstream  of  dam-source  unknown 

I 

jNone  observed 

None 

! 

None 

I  ! 

None  I 

l  1 

l  | 

'Seme  depressions  in  downstream  slope  from 
rotted  tree  s fumes .  Icwr.stream  slooe  and! 


Copy  available  to  DTIC  does  not 
permit  fully  legible  reproduction 


A- 3 


top  or  upstream  s.ope  are  grass  severer 
and  have  stumps  of  recently  tut  brush 


>  „*% 


/  / 


to 


Be  17,  1980 


mbankment  Dike 


D.?.  LaGatta 


Geotechnical  Engineer 
Structural  Engineer 


R.H.  Chenev 


840.2 

832.2+ 

Unknown 


jr*ace 


Mone  observed. 


No  pavement  on  dike. 


; vere'V;  or  i" tl’ 


Mone  observed. 


-3tera;  r.erer-. 


/ertica’  .  tCM-  o' 


Mo  misalicnment  observed. 


i  Good. 


!  Mone. 


Cne  path  on  d.s.  slope  leading  from 
roadway  at  toe  to  dike  crest.  Mo 
sloughing  or  erosion  observed. 


Riprap  in  good  condition  at  and  3  f 


I  above  waterline. 


I  Mone  observed. 


i  Seepage  observed  at  two  location, 
;  text. " 

l 

i 

1  Mone  ocserved. 


None  observed. 


None  observed. 


Copy  available  to  DTIC  does  not 
permit  fully  legible  reproduction 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT.  Overlook  Reservoir _ 

PROJECT  FEATURE _ £  ntake  Structure 

DISCIPLINE  Structural  Engineer 

Geotechnical  Engineer 

_ AREA  EVALUATED _ 

OUTLET  WORKS  -  INTAKE  CHANNEL  AND 
INTAKE  STRUCTURE 

a.  Approach  Channel 

Slope  Conditions 
Bottom  Conditions 
Rock  Slides  or  Falls 
Log  Boom 
Debris 

Condition  of  Concrete  Lining 
Drains  or  Weep  Holes 

b.  Intake  Structure 

Condition  of  Concrete 
Stop  Logs  and  Slots 


nATF  April  11,  1979 


NAME . 

Ron 

Chenev 

NAME . 

Dan 

LaGatta 

CONDITIONS 


Mone 


Stone  masonry  gate  house  is  also 
the  intake  structure. 


Stone  works  appears  in  good  condition 

Access  bridge  being  replaced.  Geek 
not  in  place  at  time  of  upstream. 


PERIODIC  INSPECTION  CHECKLIST 


I 


PROJECT  Overlook  Reservoir  _  HflTF  ;cr-  1  1  ~  .  ] a-o 

PROJECT  FEATURE  Control  Tower _ ■  NAME  Ron  Cheney 

DISCIPLINE  Structural  "r.gi"g°r _  NAME  3an  LaGatta 

Geotechnical  Engineer 


_ AREA  EVALUATED _ 

OUTLET  WORKS  -  CONTROL  TOWER 

a.  Concrete  and  Structural 

General  Condition 
Condition  of  Joints 
Spalling 

Visible  Reinforcing 
Rusting  or  Staining  of  Concrete 
Any  Seepage  or  Efflorescence 
Joint  Alignment 

Unusual  Seepage  or  Leaks  in  Gate 
Chamber 

Cracks 

Rusting  or  Corrosion  of  Steel 

b.  Mechanical  and  Electrical 

Air  Vents 
Float  Wells 
Crane  Hoist 
Elevator 

Hydraulic  System 
Service  Gates 


CONDITIONS 


Control  tower  and  intake  building 
one  and  the  same. 


None  .  All  valves  manually 
operated. 


Emergency  Gates 

Lightning  Protection  System 

Emergency  Power  System 

Wiring  and  Lighting  System  in 
Gate  Chamcer 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT. 


Overlook  Reservoir 


PROJECT  FEATURE..  Outlet  Works 


DISCIPLINE. 


Structural  Engineer 
Geotechnical  Engineer 


DATE  April  11,  1979 

NAME  Ron  Cher.ev _ 

NAME  Dan  LaGatta 


AREA  EVALUATED 


OUTLET  WORKS  -  TRANSITION  AND  CONDUIT 


General  Condition  of  Concrete 
Rust  or  Staining  on  Concrete 
Spalling 

Erosion  or  Cavitation 
Cracking 

Alignment  of  Monoliths 
Alignment  of  Joints 
Numbering  of  Monoliths 


CONDITIONS 


PERIODIC  INSPECTION  CHECK  LIST 


.v 

PROJECT  Overlook  Reservoir 

HATF  Anri  1  n.  1^79 

PROJECT  FEATURE  Outlet 

NAME  Ron  Chenev 

■ 

DISCIPLINE  Structural  Engineer 

NAMF  Dan  LaGatta 

V  "J 

Geotechnical  Engineer 

«  «  * 

'•>5 

AREA  EVALUATED 

CONDITIONS 

i 

'A 

■P 

OUTLET  WORKS  -  OUTLET  STRUCTURE  AND 

OUTLET  CHANNEL 

General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

Outlet  works  consist  of  3  pipes 
(two  12"  and  one  16”)  exiting 
from  the  gatehouse.  One  12"  and 
the  16"  feed  the  City  Water  System. 

Remaining  12"  is  main  drawdown. 

Gate  to  this  main  draw  down  located 

• 

- 

• 

in  the  gatehouse  has  not  been 

• 

operated  in  20+  years.  Additional 

Erosion  or  Cavitation 

gates  located  in  valve  chamber 
at  downstream  toe  of  dam.  Draw 

V 

.  ‘  >  J 

l 

Visible  Reinforcing 

down  gate  reported  as  broken. 

;• 

i 

> 

Any  Seepage  or  Efflorescence 

.‘.V 

* 

Condition  at  Joints 

■/*. 

1 

Drain  Holes 

m 

-• 

m 

W 

Channel 

12"  drawdown  empties  into  brook 

* 

1 

V 

downstream  of  toe. 

Loose  Rock  or  Trees  Overhanging 

Channel 

■ 

j*  «*■ 

Condition  of  Discharge  Channel 

1 

i 

• 

-< 

•  •/ 

Jt 

•  « 

«.  -  . 

"... 

■\v 

yy 

*  •„"*« 

i 

*  - 1* 

•  4  w 

*»+  * 

■  • 

t 

•  ■ « 

f 

k  _ 

3 

— i 

3 


PERIODIC  INSPECTION  CHECK  LIST 

PROJECT  Overlook  Reservoir _  naTE  April  II,  1979  s  June  17,  1?9C 

PROJECT  FEATURE  ^illwav _  NAME  Ron  Cheney _ 

DISCIPLINE  Structural  Engineer _  NAMF  Dan  LaGacta _ 


Geotechnical  Engineer 


AREA  EVALUATED 

CONDITIONS 

OUTLET  WORKS  -  SPILLWAY  WEIR.  APPROACH 

1  .. 

AND  DISCHARGE  CHANNELS  separate  approach  channel 

~  ,  —  -  £or 


a.  Approach  Channel 

General  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Approach  Channel 

b.  Weir  and  Training  Walls 

General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Drain  Holes 

c.  Discharge  Channel 

General  Condition 

Loose  Rock  Over hanging  Channel 

Trees  Overhanging  Channel 

Floor  of  Channel 

Other  Obstructions 


RioraDted  .lined  ".3.  face  of  embank¬ 
ment  is  channel-  Some  settlement  of 
sto.ne  has  occurred. 

Good 

None 

None 

Stone 

b.  Sc.  make-up  weir/outlet  channel 
Good 

No  rust  observed 

Some  spalling  on  concrete  -.vails 

None  observed 

Some  efflorescence  on  wails 
None 

Channel  and  spillway  are  combined 

Good 

None 

None 

Concrete-good 

None 

Beyond  concrete  spillway  is  -4"  ur.dergroun 
conduit  which  discharges  m  woods 
approximately  35C  feet  downstream. 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Overlook  Reservoir 

RATE  Acr  ’  1  11. 

PROJECT  FEATURF  Service  3ridge 

NAME  Ron  Chenev 

DTSCIP!  INF  Structural  Engineer 

NAME  San  GaGatta 

Geotechnical  Engineer 

AREA  EVALUATED 

CONDITIONS 

OUTLET  WORKS  -  SERVICE  BRIDGE 

a.  Super  Structure 

Bridge  being  replaced. 

3ridge  leads  to  intake  building 

3eari ngs 

Stone 

.  Anchor  Bolts 

Welded  steel  rods 

Bridge  Seat 

Stone 

Longitudinal  Members 

Steel 

Under  Side  of  Deck 

Wo  deck-being  replaced 

Secondary  3racing 

Steel 

Deck 

None-being  replaced 

Drainage  System 

None 

Railings 

Steel 

Expansion  Joints 

None 

Paint 

Recently-bridge  is  new 

b.  Abutment  and  Piers 

General  Condition  of  Concrete 

Stone  work  appears  good 

Alignment  of  Abutment 

Good 

Approach  :o  Bridge 

Good 

Condition  of  Seat  and  3ackwall 

Good 

LIST  OF  ENGINEERING  DATA 


1.  Limited  Design  Plans 

2.  Post  Construction  Inspection  Reports 

Item  1  is  available  at  the  City  of  Fitchburg 
Engineering  Department 

Item  2  is  available  at: 

a.  Worcester  County  Court  House  Engineering  Department 

b.  Department  of  Environmental  Quality  Engineering 
Division  of  Waterways 

100  Nashua  Street 

Boston,  Massachusetts  02014 


.  REPRODUCE!! AT.-GCV  i* 


34  70  2*00  0400 

DAM  ELEVATION 


STA.  Of  00*  MASONRY  WALL  ON  UPSTREAM  SLOPE  LEFT  ABUTMENT 
3+70=  MASONRY  WALL  ON  UPSTREAM  SLOPE  RIGHT  ABUTMENT 


PLAN  B  ELEVATION  VIEWS 
DEVELOPED  FROM  RECORD 
PLANS  B  ON  -SITE  FIELD  INSPECTION. 


HARDEN.  HARCNNS  a  BjChANAN.  INC  II  s  arvy  engv 

C-'SS U.T'NC  ENGINEERS  COUPS 

_ 8  C'  S  T  P  S  .  MAS5»CwjSEtTS _ »*iY 

national  PROGRAM  of  INSPECTION  of" 


OVERLOOK  RESERVC 


FITCHBURG 


2  aftgAIT  EXPENSE 


370'- 


EL.  812* 


.INTAKE  building 

PEL.  841.5 


_ _ -J-  CHLORINATION  BUILDING 

/^RETAINING  WALL  EL.  807* 
EL  *02* 


OUTLET  CHANNEL 
.12"  DRAIN  INVERT  EL.  79** 


REPRODUCED  AT  GOVE Bt#  5S-- 


f* 


PLAN  VIEW 


REPRODUCED  AT  GOVERN*/:  f  EXPENSE 


EL  835± 
rCREST 


-TOP  OF  SIDEWALK 


EL.  840.2* 


■EL. 
834. 5i 


3*  COVER 


24  CIP  WASTE  P 


EL  827.3  t 


SECTION  C-C 


SECTION  B-B 


URAL  GROUND 


HAYDEN.  HARDING  ft  BUCHANAN,  INC  US  ARMY  ENGNEER  DIV 

CONSULTING  ENGINEENS  COHO*  OF  CNO> 

_ BOSTON.  MASSACHUSETTS  WALTHAM,  M 

NATIONAL  PROGRAM  OF  INSPECTION  OF  NON 


OVERLOOK  RESERVOIR  D 


PLAN  ft  ELEVATION 
VIEWS  DEVELOPED 
FROM  JUNE  I960 
ON-SITE  INSPECTION 


FITCHBURG 


MASS 


scale  not  to  sc*ie 
l**E  JULT  .  IBBO 


RFPROOO^FD  AT  GOVFRNMFWT  FXPE 

15.9* 

l 

- /-EL. 

/  834. 5i 

|  y  3*  COVER 

j 

g  f  24“  C»P  WASTE  PIPE 

EL.  827.3  ±  — '  1 

SECTION  B- 


HAYDEN,  HARDING  8  BUCHANAN,  INC.  US  ARMY  ENGINEER  DIV  NEW  ENGLAND 

CONSULTING  ENGINEERS  COftfS  Of  ENGINEERS 

BOSTON,  MASSACHUSETTS  WALTHAM,  MASS 


NATIONAL  PROGRAM  OF  INSPECTION  OF  NON-FED.  DAMS 

OVERLOOK  RESERVOIR  DIKE 


FITCHBURG 


MASSACHUSETTS 


SCALE  NOT  TO  SCALE 
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Fitchburg,  Mass. 

REr  Dam  #3-lE-97-28  Overlook  Reservoir  (So.  Dyke) 

Dam  #3-1^-97-28.1  Cverlook  Reservoir  Dan 
Dam  #3-lU-97-3U  Lovell  Reservoir  Dam 
Dam  #3-lli-97-37  Scott  Reservoir  Dam 

“  * 

Dear  Mayor  Bray: 

On  February  10  and  21,  1977  you  were  notified  of  the  unsafe  condition 
of  the  above  referenced  dams.  Tou  were  urged  on  both  occasions  to 
obtain  the  services  of  a  Registered  Professional  Engineer.  (RFE) 

Please  advise  me  by  January  6,  l?"^  the  name(s)  of  the  R?E(s)  the 
City  has  retained  to  oversee  the  rehabilitation  of  these  structures. 

Provided  herewith  is  a  copy  of  Chapter  253  Sections  Lilt— U9  inclusive 
as  amended  by  Chapter  706  of  1975  of  the  Massachusetts  General  Laws 
that  define  our  jurisdiction  and  authority  should  any  order  not  be  com¬ 
plied  with. 

If  you  have  any  ouestior.s  or  need  assistance  in  this  matter  please 
contact  me  in  Boston. 


Sincerely, 

For  the  Commissioner 


SHM:bjm 

Enel.  t 

CC:  David  Star.dley,  Comm. 
Gilbert  Joly,  REE 
John  J.  Lyons,  DHE 
Willis  Regan,  List.  #3 
Ai  McCallum 
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EXECUTIVE  OFFICE  OF  ENV IRO NMENT AL  AFFAIRS 
DEPARTMENT  OF  ENVIRONMENTAL  QUALITY  ENGR. 
DIVISION  OF  WATERWAYS 


/CC  <s\/T*i/uta/  C/Ir re/\  CffiaS/en  /?2/A/ 

February  24,  1977 


The  Honorable  Kedley  Bray 

Mayor,  City  of  Fitcnburg  r— . —  _ 

City  Hall  .  K'  ■ 

718  Main  Street  — 1 

Fitchburg,  Mass. 


Letters  dated  2.10.77 
Insp.  Dams  #3-14-97.28.1 

"  *  #3-14-97-34 

"  "  #3-14-97-28 

"  "  #3-14-97-37 


Overlook  Reser.  Dam  Ma  .  . 
Lovell  Reserv.  Dam 
Overlook  Reser.  (So.  Dyke) 
Scott  Reser.  Dam 


Fitchburg,  Mass. 
Dear  Mayor  Bray: 


On  June  10,  1976,  an  Engineer  from  Mass.  Department  of 
Public  Works  made  an  inspection  of  the  above  dams.  Our  records 
indicate  the  owner  to  be  the  City  of  Fitchburg.  As  a  result  of 
these  inspections  tnis  Division  has  rated  these  structures  unsafe  : 
and  has  duly  notified  you  of  their  condition  (ltrs.  dated  2. lo. 77  . 


We  again  urge  you  to  obtain  the  services  of  a  Registered 
Professional  Engineer,  experienced  in  the  design,  maintenance  and 
construction  of  dams  in  order  that  you  may  pursue  remedy  as  quickly 
as  possible. 

Enclosed  is  a  Department  application  form  which  must  be 
completed  and  returned  to  this  office  for  review  and  approval  before 
any  major  repairs  or  alterations  begin. 

Please  notify  this  Division  of  your  intentions  or  measures 
in  process  which  will  correct  this  situation. 


If  we  may  be  of  assistance,  do  not  hesitate  to  contact  us. 
Witn  any  correspondence,  please  include  the  number  of  the  dam  as 
indicated  above. 


F.DeR. :eh 

CC:  D.h.E.  DIST.  #3 

D.D.E.  "  #3 

Ernie  Giroua,  Cor.unr.  D.P.W. 


'JOHN  y.  HANNON ,  P.E. 
CHIEF  ENGINEER 


INSPECTION  REPORT  -  DAKS  /.i!D  iiESUrVOIRS 


r «  V  ch  lou  y-Q 


1,  Location;  City/i 

Name  of  Dan  QV>Hoo  K  f?eJ€irvft>nr 


_  Dan  No.  g/^-fT-gg 

Inspected  by  f&ZiCA//jt 


t”™  <&**)  ****  Date  of  Inspection  ^/Z£ 


2.  Owner/s:  per:  Assessors 


Prev.  Inspection^ 


Reg.  of  Deeds 


Pers.  Contact 


1 . 7%c  A!?#.  /fc*f/ey  /Bratf  -MAya#  -  A/#//-  /ffa/rt  Sfi-Jy/icJtbui 

Na oe  fr/fy  7Z  *St.  8,  No.  *  City/Town  State  Tel.  No. 

2 .  Zfr/r/e.  G/ rout'd  -  PuM/c  lA/ox/Ss-  /7fcA&>  “K9 _ 

Haiae  St.  3.  No.  City/Town  State  Tel,  No. 


3. 


Name 


St.  G.  No. 


City /Town  State  Tel.  No. 


3.  Caretaker  (if  any)  e.g.  superintendent,  plant  manager,  appointed 
by  absentee  owner,  appointed  by  multi  owners. 


Name  : 

City /Towns 

4,  No.  of  Pictures  taken 


St.  &  No.: 
State  s 


Tel .Ho. t 


5.  Degree  of  Hazard:  (if  dam  should  fail  completely)* 


1.  Minor  _ 

3.  Severe 


2.  Moderate 


T» 


4.  Disastrous 


*  This  rating  may  change  as  land  use  changes  (future  development) 
Outlet  Control:  Automatic  Manual  . 

Operative  _______________  yes;  .  . 

Comments : 


No. 


7.  Upstream  Face  of  Dam:  Condition: 

1.  Good  _  2.  Miner  Repairs  ^ 

3.  Major  Repairs  _  4.  Urgent  Repairs  _______ 

^  ~  o  /f)re.  o-  ift/sf"  UfasA  of  Ga-Ac. 

A/ods*  GaA  /ZZa.  / AZ .  /^c.  srf9\fe.  / boc«J Ah 

o  £  brush*#  vs.  jf^ce  a  /g//>  /?f/o 

B-8 


nrrComments : 


-2- 


d.-.;.;  ho.  3-/4-  9*7-  22 


8.  Downstream  F*ace  of  Dams 
Conditions  1.  Good  _ 


£ 


2.  Minor  Repairs 


3.  Major  Repairs 


4.  Urgent  Repairs 


^  Comments:  //gcuSy  Qrao-tJ-H  op  Oaj  (/.•§.  <J/o/*e,  xSee/e'&cj*;: 

/Uebj  oaJ  /  7  f  /\£forii  /?/4x  A />*.  *£<!(/ j  ^oc  //  b-Q~ 

A Is  /7)  a  d-er^fe.  P^-fher-  Tfoeirt  //e<2t/y  — 

9.  Emergency  Spillways  -  Sft/fvAy  ,s  /octhj  o*J  tSoUJfJ  /Msaj  J)/  .  c 

Conditions  1.  Gooq  {^rrt  2 Sr.  )  2#  j,iinor  Repairs 

3.  Major  Repairs  _ ___  4*  Urgent  Repairs  _ _ _ 

Comments: 


10.  Water  Level  at  time  of  inspections  .^ft.  above 

top  of  dam  bsWb .  principal  spillway, 

other _  _ 


below  ^ 


11.  Summary  of  Deficiencies  Noted: 

Growth  (Trees  and  3rush)  on  Embankment 
Animal  Burrows  and  Washouts  ~ 


Damage  to  slopes  or  top  of  dam  C"7 ) 

Cracked  or  Damaged  Masonry  ~~ 

Evidence  of  Seepage 

Evidence  of  Piping  ~ _ 

Erosion  ;  ~ _ 

Leaks  "  _ 


Trash  and/or  deb  is  impeding  flow 
Clogged  or  blocked  spillway  ' 
Other  -  — 


AediSi  f/o  rr  /AJ  S-ep/?6je  -/7a  c  j  W4y  b-e  /arjQ  dy 


(7 C’a  to  /vec/vc  US’dfr  A*00  /  € AcSC’-'h  a/O 


8-*? 


1 1 


12.  kema.rks  &  Recommendations*  (Fully  Explain)  of  7&a, 

CcAjJ.hth  s  *V  oh  J  GAJ  J7-/l  ^7 &/7S-  tfCepo/z.j- 


fraVe  beesj  /r iSee/?Ag  e  /ba.s 

due  /*- 


&  hec  ~f  €  cC j  b<J  7  /' S  /  ^  o  b  a.  4?  / y 

777*  /Q  c<j  c/z.  /?eser</o  /  f"/r4  (/  *d>4 


y\ 


U*_ 

-  777c. 


a 


CsZcvuib  of  brush  /r  /Uouj  /%/  cA  /fe*t/teir> 

*  (LokS &$■  vetjfly  s  / 

fij  fjjffzu  OJPJ  /  /oiP&d e  . 


13.  Overall  Condition.  sA,//  6t  C (etrfTHiJ  ^‘/  CUiSV  t 

1.  Safe  WSfecfa OAJ _ 

2.  Minor  repairs  needed  _________________ _ __________________ 

3.  Conditionally  safe  -  major  repairs  needed  . 

4.  Unsafe  . 


Reservoir  impoundment  no  longer  exists  (explain) 
Recommend  removal  from  inspection  list  _________ 


INSPECTION  REPORT  -  DAKS  AND  RESERVOIRS 


1.  Location:  City/*own  /rrc.*? 

Mane  of  Dan  0 i/e-s  X,  <'  A'^rj e/y*/ 
t?74fAj  (Soo/s?  J 


„ _  Dan  Mo.  7-//-  9*7-  Zf 

■  Inspected  by  >4j £ g/>*j  /P 'r z/ZA£-i-/Z. 

Date  of  Inspection  s/c/7i~ 

____  Prev.  Inspection 


2.  Owner/s:  per:  Assessors  _____________  Prev.  Inspection 

Reg.  of  Deeds  ____________  Pers.  Contact  _ 

I,  7%re  /-/a *j.  /■'/ec/Ze y  (3 /'/ ///til.  -  J/'f  /&#/&)  <S£ -  J"/  /c-h  6  g , 


Name 


St.  &  Ho. 


City/Town  State  Tel,  No, 


Nan<; 


St.  &  No. 


City/Town  State  Tel.  No* 


3.  Caretaker  (if  any)  e.g.  superintendent,  plant  manager,  appointed 
by  absentee  owner,  appointed  by  multi  owners. 


Name : 


City/Town: 

4.  No.  of  Pictures  taken 


St.  &  No.: 


State : 


Tel. Ho.: 


5.  Degree  of  Hazard:  (if  dam  should  fail  completely)* 


1.  Minor 
3.  Severe 


2.  Moderate 
4.  Disastrous  . 


*  This  rating  may  change  as  land  use  changes  (future  development) 


6.  Outlet  Control:  Automatic 

Operative 

Comments: 


Manual 


yes; 


7.  Upstream  Face  of  Dam:  Condition: 

1.  Good  _ 


3.  Major  Repairs 


2.  Miner  Repairs  ^ 
4.  Urgent  Repairs  _ 


nmComments : 


tjorr  w,/'vT  /?>  /<rc  ",-jaj  (  X7/f  ^4  — 


Jvff  Ui^sf- 


°r:  7+re  G*?/-e  C"W  /  Cu  #1 

Copy  available  to  DTIC  does  not 

permit  fully  legible  reproduction  1 1 


rw.  EO.  3-  / ¥-  90-  ?? 


8.  Downstream  Face  of  Dams 


Conditions  1.  Good  ______________  2.  Minor  Repairs  ^ 

7G 

3.  Major  Repairs  ^  4.  Urgent  Repairs  _______________ 

Comments.  Bs.Jb  <m  CIS.  So'xfeSsS  SH 

(u**S  V  (*>  «•  <V  /OJoo 

i Z/J /4/e  7?S/s  .  /•>  r-  ,  frre  *  /S'  Csrt+r-  M  r  /?&/*  */re  M  3s <pjaa  a />  Sig^(/Z 


I/'/ 5  /4/e  fro/n  /^Sss  .  FZr  •?/*?**■  /S’  Csr?+f- Ms  '*//’»  <c«  S'&e/aa  •$**{/ Z) 

9.  Emergency  Spillways  /'Jo/o(>  .  S/^/G/'sm  as  /s  +  <tk  /StAiic*  sV.  £ 

*  1  v  /feW  3-/'/-7-J  -  zr/j 

Conditions  1«  Good  _____________  2.  Minor  Repairs  _______________ 


3*  Major  Repairs 


4»  Urgent  Repairs  __. 


Comments  s 


.0,  Water  Level  at  time  of  inspections  ^  ^  ft.  above,. 

top  of  dam  £srr £>■ _ principal  spillway_ 


be  low 


other 


.1,  Summary  of  Deficiencies  Noteds 

•^Growth  (Trees  and  3rush)  on  Embankment  K&'ss'*  ^  -  A*c«~ 


^Animal  Burrows  and- -tia shouts 


/y.i  h:<t  <.V'  G  .S.  /  a.  c«- 


<^Daraage  to  slopes  or  top  of  dam  ^  /c' 

OSS  ./.  S'  f^cc  J sfs  Wijf  v~  <*S/f*  fSfs/e 

^Cracked  or  Damaged  Masonry  ■ — 

<£>  Evidence  of  Seepage  ^ 

^/Evidence  of  Piping  ~~~~* 


5-e-  cj 


£  Eros  ion  _ i 

>■ 

4'Leaks 


-CTrash  snd/or  debis  impeding  flow 
^Clogged  or  blocked  spillway  ‘ 
bother  — _ 


roov  available  to  DTIC  does  pot 

C°VJ Tn,  wu.  ‘ 


D ;.i.  lie.  f'r  -  z r 


12.  Remarks  &  Recommendations*  (Pully  Explain) 


ZZf''  u  a  5  ~ 


5  -7  ''^Tts  c/ft 


£*"*  *  /’eosu  *-A  ^ 


77)  a f-  /  /  C-U4J- 


S<Se  C.  trS’Sir’*  -» 


y  /4  4  £j  Ct^r 

Ce.  <2.  (5r~<*<Sr/  </ 


&*>»-  c/e-fa^ 


/£<*•  (/S'  ^ 


^Sjuc^A  7T  7%o  u/e  /*>  ^ 

7/  7%t  fl  /?S  C  c  £-**  T^lAo  &  *”*  «=•  ^  VSv  (7-  X  ^(C  7z*S 

Cj>  ■*•  c  Se-J~(S*'£./€gf  ,  ScTc  c/re.  t  fru.  j  t  /~~&uts  out  °£~  T^e  <^"* 

/W  <*--  ^  /?*  c/  ^^4  2  «r"  A/*f  rAoi^s  &/>. 

7T  ^  ~W<^* 

describe. A  /A>  (fj,  /!  si* 69 *-*~*A/y  /Sc7-ok  6 are  /S 

777+ r  f  £~> *-/**■  c**#/’  seizor  72 ss  Sc.*?** 3  *■ 


£'/‘&*rS  ‘  **  f  J~S~ 


777+ r  (  Zrf  /P&S  £+j*-A*+-  e7-?/s7  72 ss  c*f**$* 

,  &!US£>j- S~ ,  &*2  7*r  ***”  ST-O'tS  *Jf 

AJtiS-  ,  s. 

'  '*  ‘  i/V  •<*'■'.  £./  /tv*jt  -AJZif^y  c**~J 

/~'lC-/r  eJ  fd***t*'t*‘ j  "7^e  S&  ^  J  s  jr^  Sarrr*  Sa^c&r) 


uuwwrf  t  aj  tZs&t 'Ce.c&ri 

A  /j  A-+.t  s~f ./  ~7e  ft  */'</  .  /  ?  d 

✓  ' 


/  V/  7 /-'  dT  '4  Aj 


13.  Overall  Conditions 


AT7j  A  ese nTc.  • 

75?/ j  J.  rce.; 

'Ai.  /3~  Cf  £i r  /  /£■  *»  ic  /<> 


/O  /  f 

4:  C*os*4v  /  7 tiStrrA’ 


1.  Safe  _ 

2.  Minor  repairs  needed.  ^//< tjfizcrt***  J>-r  C*oSv /A** A  cJeS'fc  A  bfc. 

3.  Conditionally  safe  -  major  repairs  ne :ded  _ _ 

4.  Unsafe  _ _ _ 

5.  Reservoir  impoundment  no  longer  exists  (explain) 

Recommend  removal  from  inspection  list  ________________ 


Copy  available  to  DTIC  does  not 
peimit  fully  legible  reproduction 


0-13 


DESCRIPTION  OF  DAM 


Submitted  by  W- 
Date  s/lo/ir _ 


1.  Location*  Topo  Sheet  No.  /  J  D 


DISTRICT  _£ _ 

Dam  No.  3-  /4-  -  *97*  23 

City ur  g _ 

Name  of  Dam  Q(/er/»k  A 

/77/?rJ  (Jaaf/rJ 


Provide  8£"  x  11"  in  clear  copy  of  topo  map  with  location  of 
Dam  clearly  indicated. 

2.  Year  built:  / 87Z>  Year/e  of  subsequent  repairs  Sj//) _ 

3.  Purpose  of  Dam:  VJater  Supply  ^  Recreational  _________ 


Irrigation 


Other 


4.  Drainage  Area: 


0.  /S' 


5.  Normal  Ponding  Area: 


.  /S 


sq.  mi.  ___________ 

__acres;  ;we .  depth 


Impoundment:  So  gals.: 


acres 


acre  ft* 


6.  No.  and  type  of  dwellings  located  adjacent  to  pond  or  reservoir 
'  X/’7/”<>  i.e .  summer  homes,  etc.  ^  /  C'f*  C  «*»//«*» 


7.  Dimensions  of  Dam:  Length  ^  7 J  ' S 

Slopes:  Upstream  Face  ^ / _ 

Dovm  stream  Face  ^  ■ '  f 
’•Iidth  across  top  - 

8.  Classification  of  Dam  by  Material: 


Max.  Height  So  t 


/3>Ssto/r  *  sf.  •*- 

Cauc,.  Cor* 

AS •  /" 


Earth 

Timber 


Cone.  Masonry  stone  Masonry 

Rockf  ill _ _  Other  ££ 


9.  A.  Description  of  present  land  usage  downstream  of  dam: 

_  (?<rs<  </&•*<*/+ 

2_  M  rurri ;  So  %  urban. 

B.  Is  there  a  storage  area  or  flood  plain  downstream  of  dam  which 
could  accomodate  the  impoundment  in  the  event  of  a  complete 
dam  failure?  yes  _  no  ^ . 


b-i4 


TYTlC  <?-oeS  n°l 

-stf w.  — ~ 


DAM  HO.  3-  //  -  f7'  2S* 


10.  Risk  to  life  and  property  in  event. of  complete  failure, 


hi* 


No.  of  people  _ ___ 
^lo.  of  homes  ^ 

No*  of  Businesses 
No.  of  industries 
Mo.  of  utilities  _ 

Railroads  _ 

Other  dams  ______ 

Other  __________ 


Type 

Typ«  _ 


11.  Attach  Sketch  of  dam  to  this  form  showing  section  and  plan 
on  8£-"  x  11”  sheet. 

12.  How  to  Locate i 

1/18.  /Stef.  Z4  -3/  0/erAp  (fnotnSh)  S*. 

77t  //s?r-/*cAc.0  fcTc/  7*tc  Ai. /Ss*rk** 

>P/scr  77?  ?  s*/  xr  Csnzt/~^  <.//  S/.  ?  4-7^  7 777  s?  /  y-> 

77*  Si,*?/ 

_  _  J\jr  r  r  s' S  <.r  f  <  )  .  '  S  &  ?  /  >•  /  '7/ 


iP/Str.  77?  ?  s*/  XT  <-,/  J>.  ?  // r~.  77  ^sA/ 

■77*  A,*?/  Cs?'j  c*seX/  S*  'J  77?/^/ 

77  //•  r'CJ'**/y  SC  s’ Setts  ).  /•”/*.+-?  ss  *  ?/*  /  7/sj.S: 

,  '  /  V  -  -r  7*?  *■?*<  /?  ?/.£  '7cs.  -~jSr-  -*r  '7  '7r*_ 


/  '/e. 


7.  */ 


J  y  AS  . 


.  s  €'t~  7*r  /"  ^  *  as/  />»  /<?  e  . 


&ef»se  77c  fr/ser  dts&t*sfi  /S 

-/7  ///=tf  f  ft/3/Otrsrf  <l7-  77  i  : 

®  S  ffest  &'  SstCes  wMp-mf/y  J 


a  sT/sca  /. 


'  S>  L 

/  u  Aunz*>  . 


c  &<%0* 


4Z  •f/?/  e  &  /•  /* 


7'7/S  y/g  //  y_4syyj J  ; 


_!■'  /  7~  /ijj/a  LOAC*7  O  ji  /  C>S3fSf‘Jf  (? 

,7<  7‘fy /,/,:■  ?  J 

,s-~  __ 

■  2)  Sf  ;_jj  ^  / *  s7s-?6  i  e>  /  f  '  j  /Ji.  Tlr/AjJ+y+SiAj 

^  ->  ^  /  »  / 

'  *  ^  «►'  , /•>  /  .  /  4?  S*  f  //“?  jjJ 


hsrtf 


t  J  fj  /i7'C  "7^^! 


-  /~?/-j"  r-  2  jjj  ttS  ~ smcr*'~++  a*** 


sr?r  />  ss/swiw 


LOCATION 


DAM  NO.  _ 

a  M  /Z.*A.  sZ/  STREAM  - 

/^’*V'**1t*  &**~*/. 

WORCESTER  COUNT!  ENGINEERING  DEPARTMENT 
•  WORCESTER,  MASSACHUSETTS 

'  DAM  INSPECTION  REPORT 


/4- 


Owned  by 
Inspected  by 
Type  of  Dam  _ 


Place  Use 


Date 


JO  /?£  <s 


***■  * 


SPILLWAY  ' 

Plashboards  In  Place 
Condition.  sn 


Condition 


Recent  Repairs 


Repairs  Needed 


x>.  or . 


-  Fitchburg 


■  i\  "  'i  '  •  •  '  r!l  T^".Af*,!v;X  . 

'-•■•••.  'v.  . ‘ia-£ 


DAM  NO. 


Overlook  Res.  .  '  *• 

LOCATION -  .  .  1  v  :  STREAM-- 

•  :  '  '  '  -  -Ki  V» 

.WORCESTER  COUNTY  ENGINEERING  DEPARTMENT 

V  '  :■  WORCESTER,  MASSACHUSETTS 

DAM  INSPECTION  REPORT 


owned  by _ Fitchburg  Popt.-T  place _ Fitchburg 

.  Joe  Pierce 

inspected  by _ L.O.Marden  date  _  Jai  .14,1949 


'  •  '  *5.  .  '  . 

uae  High,  lev-1 
reservoir 


TYPE  OF  DAM 


■..'J.jaaxaen. _ oat? _ 

/ 

Earth  reservoir .masonry 


CDNomohl 


SPILLWAY 

'  FLASH  BOARDS  IN  PLACE.. 

t  *  '  .  :  . 

;  CONDITION  _ , _ _ _ 

:W«  , .  •  * :  '  .  '  i 

REPAIRS  NEEDED _ 

.  .4.  ‘  . 

EMBANKMENT 


_ RECENT  REPAIRS.. 


none 


RfCENT  REPAIRS  ^  110116 

CONDITION  .  .  ’’ _ ..__.6°0C^ 

-  r 

REPAIRS  NEEDED  „  .  5°?® 

GATES 

RECENT  REPAIRS 

CONDITION  _ _ 

REPAIRS  NEEDED 


none  _ v 

» 

Mr.  Pierce  says  BK 
none 


LEAKS  ' 

HOW  SERIOUS 


none  visible 


COUNTY  ENGINEER 


:  s  nr 


•  -vi-  •*  **-' J 


COUNTY  OF  WORCESTER  MASSACHUSETTS 

COUNTY  ENGINEER  .  '  ;  ■ 

.  ..  Inspection  of  Dams,  Reservoir  Dams,  and  Reservoirs. 

Inspected  Date . Feb.- 2.3^193.3  Dam  No.JLfi.-2a... 


Town......... ...Fitchburg, . v. . . . .location _ _ .... 

Owner . ;.Fi.t5.hfe^...Ia.t.er.,.Pej»tA . Use . . . . . ... _ .......... 

t  »  ,  • 


Dam  Designed  by....?^3.®.?.?...?.?.^“.?$?.®.^.Constructed  by 9.?....?S?®§I?..... Year...  IS?.?— 

SPILLWAY— Length..... . . Feet.  Depth . Feet 

El.  top  Abutment _ _ _ _ EL  Crest _ _ _ _ _ £3.  Apron. . i. . EL  Streambed.; _ 

Width  top  Abutment..... . Width  top  Crest . . . Width  bottom  Spillway . . . . 

Width  Flashboards  carried.... . . . . . Kind  Flashboards . . . . . . . 

EL  Flowline  Cleanout  Pipe . . . - . Size  and  Kind  Cleanout  Pipe. . . . 

Kind  of  Foundation  under  Spillway. . . . . . . . . . . . . 

Condition......... _ JtSSMU . 4QLmt§.v„£.$.AmA..-. . . . . . . 


■•••«•  ••  —  ••••••••a 


. . . . . 


EMBANKMENT — Length  overall _ . _ _ _ Feet 

E1.  Top... . . . ....'....EL  Natural  Ground.......... . . . Width  Top... . .......................... 

Width  of  Bottom. . :: — , — .! — .....Upstream  Slope — . . . ....Downstream  Slope...... . . . 

Kind  of  Corewall . .  Riprap.. ...i. 

Material  in  l^Imbankment. . . JF*o\md&tion« . . . 

Q  K  ’  :  '  *•'  r  ■  r\  ■  i  *  ■  *’ 


...Location 


Condition  . .  Q.*..  J£*» _ 


..Kind . . . . . . — _ _ El.  Flowline.. 


WHEEL... . 


. Kind _ _ — Size... . . . ..Bated  H.  P.. 


Location.... . . . . . ................ . . . . . . . . ..Am  Head... ............. .......... 

Evidence  of  Leaks  in  Structure . .SmslL..S.eSP.ag.9.  at..nQr.tb...end-...JS.Q.t...daXlg.QEauS-.. 

..5.4.91?®...  .4.c^.?.fe?®.a.ffl...ra.c..e..d.ga.T. . . . . . . 

Recent  Repairs  and  Date . . . . . . . . . . . . . . . . 

Topography  of  Country  below  Dam . . . — . . . . . 


Nature  of  Buildings  and  Roads  below  Dam., 


Number  of  Acres  in  Pond . . . . . Drainage  Area  in  Square  Miles.. 

Discharge  in  Second  Feet  per  Square  Mile . 

F'-.f.imnf'.Pr}  Stnrntro  Million  Cubic  fi'-pt:  S-2  O 


Decree  No. 


Dam  No.  16-  28 

COUNTY  OF  WORCESTER,  MASSACHUSETTS 

OFFICE  OF  COUNTY  ENGINEER  _ 

Neg.  Noe. . 

INSPECTION  OF  DAMS,  RESERVOIR  DAMS  AND  RESERVOIRS 

Town  Fitchburg . .  Date . pot, . .1$.*....1.924.  ...^  Dam  No . 

Locatiodgml*.  Ceamen  Name  of  Pond  or  Stream . PV*?.. 

Inspected  by . L^O.Marden . . . 

Owner  ...city  ef  Fiothburg  ^  . Use . 

MATERIAL  &  TYPE . Earthern  EmbanJcnfnt  * . 


Elevations  in  feet:  above  (+)  or  below  (-)  full  pond  or  reservoir  level. 

FOR  DAM  Bed  of  stream  below .  top  of  spillway . 

FOR  RESERVOIR 

top  of  dam . j^Q.^top  of  flashboards . ground  surface  below . 

. level  of  overflow  pipe . length  in  feet . iOQ. 

width  top  in  feet . width  bottom  in  feet . size  pipe  to  mill. 

. . inches  . length  spillway  in  feet  head  in  feet . 

Size  of  wheel  . H.  P.  developed . 

Size  of  gates . location  of  gates . 

Foundation  and  details  of  construction . Rocky... .•.0.11..... . 

. . . . . - . condition  of  embankment . g»o4 . . 

Constructed  by . . . . . date . 

Designed  by . . location  . , . 

Recent  repairs  and  date ...  »on«.  . 

Evidence  of  leakage . «on« . . . . . 


.80 


Condition  . good  . 

Topography  of  country  below'" . 

Nature  of  buildings  and  roads  below  dam 


No.  Acres  in  watershed . No.  Acres  in  pond . 

Plans  secured . Percent  watershed  in  cultivation . 

Percent  in  forests . Note:  Cross  out  word  not  applicable  . 


INSPECTION  REPORT  -  DAMS  AiD  .nESEP.VOIRS 


1.  Locations  City/leam  t  v  ~  •  .  u  ?  '•  ~  2  Dan  No.  Z  ~r~  ^  —  <L  y.  I 

Name  of  Dan  v' c  \  °  c  ^  ^  '  A  c  r  /  ■?  ;  y  ■  Inspected  by  W  g-  g  x  .'n  ,  ^  izi<  aHa 

-•  '  '  <i C'  it  <-i  K^r)  1>  I  X  £  ^  ' 

•  S3  ”  I  C  “  / 


Date  of  Inspection  __ 
_  Prev.  Inspection. 


2.  Ownex/ss  per:  Assessors  ______________ __  Prev.  Inspection  ^ _ 

Reg.  of  Deeds  ___________  Pers.  Contact  . 

1#  7 /to/-7.  /-Jrd/e  /  -  ft / A'/ 3 *i  .  C/ //  rit'i  l  -  rll8  FtJ/lttJ  ^"h  -  '/it's? Ln/Vtf 


Name 


St.  3.  No. 


City/Town  State  Tel.  No. 


Name 


St.  &  Ho. 


City/Town  State  Tel,  No. 


Name 


St.  &  No. 


ity/Town  State  Tel.  No. 


3.  Caretaker  (if  any)  e.g.  superintendent,  plant  manager,  appointed 
by  absentee  owner,  appointed  by  multi  owners. 


Name : 


C ity/Town s 

4.  No.  of  Pictures  taken 


St.  &  No.* 
State : 


Tel. Ho. s 


5.  Degree  of  Hazard:  (if  dam  should  fail  completely)-* 


1.  Minor  _ 

3.  Severe  ^ 


2.  Moderate _ “ 

4.  Disastrous 


*  This  rating  may  change  as  land  use  changes  (future  development) 


6.  Outlet  Controls  Automatic 

Operative  u-‘‘ 

Comments*  A  -p  nr  ^  i,  1  W  Z 


Manual 


yes  j 


7.  Upstream  Face  of  Dam*  Condition* 

1.  Good  . 

3.  Major  Repairs  __ 
^Comments*  ^  e  ^  0  \J  ^  S^OSU 


2.  Miner  Repairs  ' 
4.  Urgent  Repairs 


12-  27. 


am  ho*  3 -/+  -  *97-  2 g-t 


8.  Downstream  Face  of  Dam: 
Condition:  1.  Good  ' 


2.  Minor  Repairs  _ 

77 

4.  Urgent  Repairs 


3.  Major  Repairs  \s_  4.  Urgent  Repairs  _ 

Comments:  Afa-l/u  arcuftt  -  f  J"'' 'r  r £  ■  1 

///.  Jr-scfc  -<•  (ZT/Jvne’r**' J  Z-oCo'T s  /t/onj 

v-*  , I  ~7Ze.  c  f 

9.  -SU*eaM|-e**ey  Spillway: 

„  ....  _  _  .  A  « •  * _ — » ■ 


Condition:  1.  Good 


3.  Major  Repairs  _____  4*  Urger 
Comments:  V  m  ;  •  -»  V  \<  !  *  f3 

C,  l"i  re  f<-  \sJ  ALL. 

/  '/ 

10.  Water  Level  at  time  of  inspection:  ' 

top  of  dam  pr 

other 

11.  Summary  of  Deficiencies  Noted: 

Growth  (Trees  and  3rush)  on  Embankment 
Animo-1- -Burro^»-  awi  Washouts'  ;  "  '  -  ' 

:  .  ..  7 

Damage  to  slopes  or  top  of  dam  _ 

Cracked  or  Damaged  Masonry  — • — 


Evidence  of  Seepage 
Evidence  of  Piping  _ 
Eros  ion  _ ^ _ 


2.  Minor  Repairs  _ _ 

4.  Urgent  Repairs. 

*  Tip  o-  ,V5/2.ffi 


ft.  above  below  ^ 

_ principal  snillway  t  rS 


V  '  /  !■/ 


<fcvy  v 


-  fc>.  D,  FAC£  - 


-iW  77  15.  5  -£W 


i  !.;  <  (_ 


Trash  and/or  debis  impeding  fl 
Clogged  or  blocked  spillway  _ 


Copy  available  to  DTIC  doe-,  not 
permit  fully  legible  reproduction 


-3-  D/j.:  KC.  3-/4  -S  / 

12,  Remarks  &  Recommendations'-  (Fully  Explain) 

Morte.  <*f  J%e.  Je.  /cie rtc/<°s  NoieJ  7?/*-.  '7i  jfV/*/*/*  rsavz. 

hcenJ  Cor  r «.  c./c  J  •  a-f  /J*  .  '/  fr- St-'r- 

<Je.$pi+e-  /.ocjer  f?es&r<s+or  U),s.  Ek\/a.-kj orr  .  7hr*>  /*>'> 


>~s 

<S  / V  ittfer  Sh<xp*~  ^c<i- 

0-  £""'■■■  /A-//  tvsfiitfw  IS  sl,//' 


4^  /" 


,  4  »  /  , 
13a  Overall  Conditions  ShoJJ  Je.Hr  word  *>-/ 

r\  ,,  •■  j  /  r :  ,  /  /  A>  >  ?-•••  ■■•"'  /“> 

1#  Safe  _ _ _ 

2a  Minor  repairs  needed  ____ _____________ _ _____ 

3a  Conditionally  safe  -  major  repairs  ne  :deci  _ _____ 

4.  Unsafe  _ ___ 

5a  Reservoir  impoundment  no  longer  exists  (explain) 

Recommend  removal  from  inspection  list  _________________ 


S--Z4- 


Copy  available  to  DTIC  doei  not 
permit  fully  legible  reproduction 


INSPECTION  REPORT  -  DAMS  ALiD  RESERVOIRS 
1*  Location:  City /Town.  Dan  No*  ^  ~  / 

Name  of  Dam  O l/c* 6"  ftejerts'o/r  Inspected  by  /'fe-s* <-y  /p' Z s<r ■#-//*)- 

S'eCuAjJariy  f At £*■*.+}  _ _ /  / 

'  ^  Date  of  Inspection  Syz  /7T^ 

2.  Ov;ner/s:  per:  Assessors  ___________ ______  Prev.  Inspection 


Reg.  of  Deeds 


Pers.  Contact  ^ 


1 .  ^ 

Name  ^  '  St.  S  No.  City/Town  State  tel.  No. 

2.  Georj*  £/?4S/£)£J  $lO.  C&rrrr/ss/i*ier  £  C//y  Ss/g/wecr  -  C//y  //#// _ 

Name  St.  &  No.  City/Town  State  Te l",  Ho. 


3. 


Name 


St.  &  No. 


City/ Town  State  Tel.  No* 


3.  Caretaker  (if  any)  e.g.  superintendent,  plant  manager,  appointed 
by  absentee  owner,  appointed  by  multi  owners. 


Name : 

City/Town: 

4,  No.  of  Pictures  taken 


St.  fi.  No. : 
State : 


Tel. Ho. : 


5.  Degree  of  Hazard:  (if  dam  should  fail  completely)# 

1.  Minor  _ _ _  2.  Moderate  _ 

3.  Severe 


-7? 


4.  Disastrous 


*  This  rating  may  change  as  land  use  changes  (future  development) 
Outlet  Control:  Automatic  _______________  Manual  ^ 

Operative  yes;  _______________ 

Comments:  /V4/*jS 


No. 


7.  Upstream  Face  of  Dam:  Condition: 

1.  Good  _ 


3.  Major  Repairs 

nmComraen  fcs :  7pt/f7o</c 


2.  Miner  Repairs  j 
4.  Urgent  Repairs 


J3~  ZS 


2 


r>kl.:  r!0.  3-U  -?7-  Z  £■/ 


8.  Downstream  Face  of  Dam: 
Condition!  1.  Good  ' 


2.  Minor  Repairs 


Am  . 

3.  Major  Repairs  ^  4.  Urgent  Repairs 


Comments ;  &„suc  V  -  S<***se  "O 

/*c*&**r 


S.  Emergency  Spillway: 
Condition)  !•  Good 


S  2.  Mi 


nor  Repa 


irs 


3.  Major  Repairs 

C<JA)f/c  Fficz 


4.  Urgent  Repairs 


Comments:  S&)//cJ  -Ch*****?  -  &  A  Ce/Urfs  c£  A/.  ^A>//c€s*y 

10.  Water  Level  at  time  of  inspection:  -  ft.  above  ‘  below  ^ 

top  of  dam  £'»■&•  principal  spillway 

other  3" -  6r&u>  Sy/Z^iy  /*} Scro¬ 
ll*  Summary  of  Deficiencies  Noted: 

^Growth  (Trees  and  3rush)  on  Embankment  tS _ 


Bu-rx-owe  and  Washouts  £r*s/*«j  iJjace*.'.*-  7*  </.  J.  O*. cAc  eA 

w  j  +\s  *>'  /  »/- 

4/ Damage  to  slopes  or  top  of  dam  — - 


^Cracked  or  Damaged  Masonry  ^  y  e  (  ? 
^/Evidence  of  Seepage  ‘S' 

/^/Evidence  of  Piping  — * 


')  Erosion  Jee  //  8 
///Leaks  _ 


Trash  and/or  debis  impeding  flow 
~’J  Clogged  or  blocked  spillway  • — ' 
at /Other  ~ _ 


S'  26 


-3- 


D/.U  NC 


3-/4 -77  zl&/ 


12. 


Remarks  &  Recommendations:  (Fully  Explain) 


77fe 

75™ 

/-or  /sv S~P S’  C  +  /Ja/ 

//npes  s//7z~  /fir  7-*'' 


7^  xr  a*  a 

-#>  77-  2Z  *7  * 

7Z.J  a«~7  AT  a'estrrcb/c  6u *Jo/‘  *  * 

{/ctyrr  /5~ 


13.  Overall  Condition: 

1.  Safe  _ 

2.  Minor  repairs  needed  y/  £  /tfcet+2  ZsrsA  ?/es  t  rc» /> /e, 

3.  Conditionally  safe  -  major  repairs  needed  _ 

4.  Unsafe  _ 

5.  Reservoir  impoundment  no  longer  exists  (explain) 

Recommend  removal  from  inspection  list  _ _ _ 


8-27 


DESCRIPTION  OF  DAM 


DISTRICT 


Submitted  by  hJ.  fil'd 
Date  _ s/io/VJ' 


Dam  No. 


3-  /y  .  9»7-  Z8./ 


c  i  tv  El  £=£.  ^  o££L 


1.  Location*  Topo  Sheet  No.  /  J  £> 


Name  of  Dam  0</erA»{  /fcjrr^,> 

Sec-tneJary  ( A/a+/-*e*sTj  J/dTc. 


Provide  &£•"  x  II"  in  clear  copy  of  topo  map  with  location  of 
Dam  clearly  indicated. 


2.  Year  built*  / 872.  Year/s  of  subsequent  repairs 

3.  Purpose  of  Dam*  Vlater  Supply  Recreational  _ 

Irrigation  _______ _____  Other  ________ 

4.  Drainage  Area*  °-/S~  sq.  mi*  . 


acres 


5.  Normal  Ponding  Area*  - 


acres;  Ave .  depth 


Impoundments  s°  /?*'///»” _ gals.; 


acre  ft* 


6.  No.  and  type  of  dwellings  located  adjacent  to  pond  or  reservoir 
/  Sorter  i.e.  summer  hones,  etc.  4  ' C*/***~ 

Max.  Height  2o  t 


Slopes*  Upstream  Face 

2.7 

Downstream  Face 

2  ■•/ 

VJidth  across  top 

2o't 

8.  Classification  of  Dam  by  Material: 

Earth  _ ^  Cone.  Masonry  _ 

Timber  _  Rockfill  _ 


Stone  Masonry 


Other  M/°  &.S./7)C£ 


9.  A.  Description  of  present  land  usage  downstream  of  dam* 


do 


m%  rural; 


20 


Ji  urban. 


B.  Is  there  a  storage  area  or  flood  plain  downstream  of  dam  which 
could  accomodate  the  impoundment  in  the  event  of  a  complete 
dam  failure?  yes  _  no  . 


DAW  NO.  3-  /  </  -9  7  -  Z8,/ 


10.  Risk  to  life  and  property  in  event  of  complete  failure, 


'No.  of  people  ___ 
|no.  of  homes  _____ 
i  Ho.  of  Businesses 
Mo.  of  industries 
Ho.  of  utilities  _ 
Railroads  ______ 

Other  dams  _ 

'  Other  _ 


..  Type 
.•  Type 


11.  Attach  Sketch  of  dam  to  this  form  showing  section  and  plan 
on  8 £-**  x  11"  sheet. 


12.  How  to  Locate:  -M&  oaj  77?c  &A  - &t/crArp  (*7/9 

Se*  s  St-fiitj » /  #***+  (/(toS/e  24-3/  7'Jcr  /-/*  SAr/sJ  On  So 


(yr7s?/M  S/*) 


•  J/f  Y^/?Se'  C/0  (?/‘S0ecA  7T  /£?-  Z7/^'  ^bc/  Sh  -  *' 

/?d  {<3**1/.)  /'t  lessee***.  ^a'r7  /S  3 

u.  </j  zajT-  33  2  A  7*<j  //’'Sr*' See  Ao/J. 


/  /  0v3 /  <**f~ r  /  ■ 


mm 


SZs/on  (/fJ  3o»//  ~7* // K 

Set  ,/t/re  /t  c  c/j- 


*Jr£ej 


c/p0Paj3 , 


***  3  O 70  ant 


(3  A 


£  § 
P 
C )  Si 


■9 

ft  ~N 
is 

is 


n 

Of 


a  7T  /se  i  Ar.rtrA, 

°  6  ^  /<*<-r/4  2  S~rs S'’«-r0Cc/  SA  \\ 

/  7*rc«*erJ  />S/»?erjjj  Sffirr  e'CSs/m**  (*>  ?ZC 

S 00  tier/jr  e~<j  *r  2 c S  SAcof  c.^'^4  *  *  A  <r  «.£•/-  v 

/7r 2  tr,y  An^erry  7*  .  7Srj  Cjc  s.  4/  >!• 

//r/ver  if '7c;  *  > ■  'j  /*  c~  ces  *0  a  /tr*e'er*‘fe/f'  L/c  //  c/e<s*c 

S'  ^  » '  c  ^  *>.-  f7  /'/?e  */’Zr.  *7  /**>  -  r>  /&**  <2  *  /  (pJ  7/-./ 

Sotr/f yrrf_  Paj  </  ~jf~  0'tSfi\S.A  C  f.  *  __ 

Arc  a'wr*  '-'9.  ?7'  Vs.  V  rts 


8  -24 


-  '  r?c  am  S-'?.  ?7-  </<,.(/  if.s  &S,^ 

^"V l’  'J  /-V  w  Cf  X  Ac  A.  oucrfbfi  £  £u/n6 

C'  *'J  *'""J  -?  ^  ”  -V-  Qyi?r  6*  S*«f*  <2*</  SK" 

■  r'*~’  >a  -.  r-^//  J  L,r:S  f//C  3  S  a+S 

■  •  V.-.'j  ..>v  ,/rC  /?  L/Zir.'r/ei-  }/>*?,  fC»*72* 

f  ^  /•*  //  //*+.,  ‘  j,  .  f  •  /\  w  «  '  7-S+  •  ^ 

?  -  —  — . 

-  /•  /*  .“*  .  •  .'•  .'•  /■  .'  .*•  .  »  *»*'  '**  >*’  •"'  •*'  *  ‘  ‘  **’  »*’,-*•  **  ♦  '  •*'  .  1  k’1  •*'  .  ■  -*•  -"*  .  •  ,  .**  .*•  •  .'■  »**  .* 


APPENDIX  C 
PHOTOGRAPHS 


AD-A155  641  NATIONAL  PROGRAM  FOR  INSPECTION  OF  NON-FEDERAL  DAMS  2/2 

OVERLOOK  RESERVOIR  DA..  (U>  CORPS  OF  ENGINEERS  WALTHAM 
MA  NEW  ENGLAND  DIV  AUG  80 


UNCLASSIFIED 


F/G  13/13 


NL 


MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUREAU  OF  STANDARDS-  1963-A 


REPRODUCED  AT  GOVERNMENT  EXPENSE... 


12  DRAIN  LINE 


TOE  OF  SLOPE 
(ESTIMATED) 


STONE' 

WALLS 


2  H  I  V  Si 


INTAKE  BUILDING 


RIP-  RAP 


SUMMER  CAMP 


TOP  OF  DAM 


12  DRAIN 


,TO£  OF  SLOPE 


12  WATER 


16’  WATER 


TOE  OF  SLOPE 


TOP  OF 
SLOPE - 


DRAIN.PlPE-^' 


••TOE  OF  SLOPE 


12  DRAIN' 


/ 


12  BY¬ 
PASS  " 


TOE  OF  SLOPE i 


©) 


-VALVE  CHAMBER^ — ^GRAVEL 


CHLORINATION  BUILOING 


VALVE  CHAMBER 


16  WATER 
12'  WATER 


OUTLET  BROOK 


PLAN  VIEW  OF  DAM 


MkMMM&ftai 


.  at  ftQvg—iMii^r  expcute  .. 


AN^PfUWAI 


i 

«V—  rM 

.'.V.’J 


PLAN  a  ELEVATION  VIEWS 
DEVELOPED  FROM  RECORD 
PLANS  a  ON  SITE  FIELD  INSPECTION 


HARDEN.  HARDING  8  BuChANAN.  INC 
consuming  engneebs 
Boston.  Massachusetts 


It  S  army  ENGINEER  Div  0-0' 
COBBS  Of  f  N&tN£fv‘V 

.  *AlTM**i,  NASI: 


NATIONAL  PROGRAM  OF  INSPECTION  OF  NON-F^ 


LOCATION  OF  PHOTOGRAPHS 

OVERLOOK  RESERVOIR 
DAM  a  DIKE 


s.v  -  “ 


* 


MASSACv 


S-i.  f  MOT  TO  (CALt  ■' 

:4M  jult  ttao  *« 

FITCHBURG 


..  REPRODUCED  AT  GOVERNMENT  EXPENSE  .. 


w  m 


\  P 


fftr-T'/iW 


OVERLOOK  RESERVOIR 


i  ' 


PLAN  VIEW  OF  DIKE 
AND  SPILLWAY 


■i  5pECTION. 


mAOEN.  mARDiNG  8  SuChANAN,  INC  OS  ARMY  ENGINEER  DiV  NEW  ENGLAND 
CONSULTING  £NG’NCC»S  COUPS  Of  ENGINEERS 

BOSTON ,  MASSACHUSETTS  .  RAlTMAM,  MASS 

NATIONAL  PROGRAM  OF  INSPECTION  OF  NON-FED  DAMS 

LOCATION  OF  PHOTOGRAPHS 

OVERLOOK  RESERVOIR 
DAM  ft  DIKE 


FITCHBURG 


MASSACHUSET  TS 


f  NOT  TO  SCALI 
GAM  JOLT  I  $8  0 


RFPRODUCFO  AT  GOVERNMENT  EXPENSE 


■  PHOTO  NO.  3  View  of  1  to  2 
inch  diameter  plastic  pipes 
discharging  clear  water  down¬ 
stream  of  chlorination  building 
seen  in  background. 


REPRODUCED  AT  GOVERNMENT  PX'-En^ 


PHOTO  NO.  9  View  of  spillway  showing  riprap  approach. 


PHOTO  MG.  10  Twenty- four  inch  outlet  pipe  at  downstream 
end  of  spillway. 


nrPRomicFn  at  r.ovi  n  -  pypp^sc 


Photo  No .  14  Outlet  for  24  inch  pipe  shown  in  Photo  No.  10. 
Outlet  is  located  approximately  350  feet  downstream  of  spillway. 


vvvv. 


cm'o  ar  , 


-pe.zcf-^d 

. 

yrtA _ 

fD  Z>  MUjI 


HAYDEN.  HARDING  \  BUCHANAN.  INC 

JJ  CONSULTING  ENGINEERS 

BOSTON.  MASSACHUSETTS 


JOB  . 

SUBJECT  /ac 


<CC>  vefKt-ooK  ReSERVG  !K 

8u,/d  :  /87/  /la  4?  7Z 

Wdt 4/~  its  •3t*  a  // 

Cc/<~F&CCt  F  /-chcd  '•  Cl 

£?/-cx  /  //  2  Ar&ct  :  <C>.  O  6? 3>i,  J  4*0, 

&«*  //<£'<  '  Ao'i  ~~L.  C»9cl  Ct 

J  ^  i  \ 


G  » 


Z7C,*i-f 


£•9-0.  C  hd$£  •  £*hd/( 


Hazard  Pod  -//  d  /  •*  (i 

/<£*.-/■  Ftooa  !  '/z  PmF  -/-a  pMjs-  Rd^xci 

■  ■■  =as  f  ^ 

U$<z  V  z.  pmp 

^2.  Phf  “  3&Oc>  x  -£  x  oCZC  ■="  //<^.  *c  r\5  JlIitI* 
cJiK< *■  3piM(*dsf  can  pa$s  $44-7.  e/*  •'•  hjill  f7d$ 
/dO  °/o  ,  /&$•/’  F^/ood  0<-/d  F/duj  Op  7C/cf& 

o'-/  gl/cc  /*  8 3^ 0(o  F 

Detr*Fci'hr<L  Ada  fy^is 

Ob  -  %7*  (o.4-xZ~lt>')*j3rz*  C^O. )  ' 

CJ?6=  45f)oo.*c£ 

•Jdduroc.  S (ci^i 

mac  a  &U&  da  F-a  Jot-%  &<■ <df/c 


PLmp  Zj  C  Lz  3 oild 
8c=td$ 

Horn  4  $ 

Church 


m  r»* 


HAYDEN.  HARDING  £  BUCHANAN.  INC 

CONSUMING  f  NGINEE  R  S 
BOSTON  MASSACHUSETTS 


joa  V  _ 

BUBJtcr 

et-IKMT  Com* 


‘SJ'cr 


<9  4!, 


V'  /7,4 


^  /  //cod^ 


£?■=■  0,0  Z cb.  c/5SU>1&e/ 

K  =,  ^*£1  (  s  "4  =  ^  05. 7  ) 

/•s  i  ^  ^  ^ 


*v.r 


\vP 

/4 

/2 

/o 

o,&c, 

/*■ 

Zo  • 

t,  Z7 

/4 

3o 

A5Z. 

/a  • 

4o 

— 

20 

To- 

/as 

2.2. 

Co  ■ 

ML 

//  • 

S'  • 

2?, 59 

**'i  /g*  i/  ^ 

✓/t£  <=’r^ 

0.8^-  /£££  //?•  /39- 
&  Z7  "  /?,<#.  3^ 

A5Z.  *'  23*6  n\(o- 

/<$S  "  /H7 

ifi(*  "  36<W  /84°'t& 

"  <?.Z3-  46 


-  ZA-"jg 
vv\.4- 


M  HAYOEN.  HARDING  \  BUCHANAN.  INC. 

Jj  CONSULTING  ENGINEERS 

MASSACHUSETTS 


80STON 


>7-^  SHEET  NO.. 

jo®  ^ _ 

SUBJKCT  -  ^J***m\  ^ 

CLIENT _ 


<jL*S i 6  Crh  CJ reA  <2. 


HAYDEN.  HARDING  t  BUCHANAN.  INC 

CONSULTING  f  NGINf  IBS 
BOSTON  MASSACHUSt  TTS 


4  Fdoe  d  Ana 

T  -2Ta7  ‘/'/rtu  )  “  ^  4  e  7^ 


job  Lscn*iz>  _ 

fUUfCT  <ZZ><->  Ccj~/ QO  K 

CLIBNT  _ 


&/*u  -  &3?.1Z± 


Qft*  *)4C*-*t)s  eis.ot 

7 \lZ-for  “2.1^"-  -z,4z* 

=  ^4  ( I-  J  s  70  c.^S  ouf'f/ouj. 

'  £/3*  SttCS'*  ,  &4*-f 


7gilu)a,'h^f  DbeJ  nod  <£*■'  f>4  %4  mat n  da  t*i  4har<Z 

~  ^  ^  tyifivjdy  is  a 4-  cit'Xa  aria. 

Co/JaC/4y  o  -f  Z4 " CZP  q4  ^p/V/u^ay  IS 
obotA  Z5*c,-F&,  Outer /and  plct^o  htera 
/s  4  S’  cp$  j  c4 ■p’/Jt  c<&<n/d  be-  p.ZS'1-* 

rf&ar  spt //wa.y  an.  A  /te$S  ci£  A'fctsj 

c/i & p&r£&s  outer  roct-d  sj  nto&dte<d 

&r<£ a  *. 


13 


o 


HAYDEN.  HARDING  *  BUCHANAN.  INC. 

consulting  engineers 
BOSTON  MASSACHUSETTS 


5Vop 

✓  -  S* '2-  -  /??<3  <5*. 

/}=  <3,/0 

S=  - -  Oj<T28>C,'', 

3  50 

\j£  A.  /?z/3  j£'  \/  £? 

'  5"Z  //3  XU  9,<£  /.064, 

'  <7^  Z6oz  S.Cs  /*><£  SB2-8, 

'  /70  76?o  "3, 3^'  "  /9;9/5*. 

.<?'  22-2-  /^25  4,25  •  "  ZS.fi 


JOB  _  _ 

SUBJECT  Gr/pG  K 

CLIENT 


C<x  /6oo 


<%«  Dr  fr'  ^r««±£H-^Js  -35.4 

^  <3~?0  a- £  /3*S  £ 

G?pt  r  QZftOO,  0-  ’  ’3<y,S  14.  r-4  c^^'; 

(/z.  MTg(,,;)r  3?.q.a-f  .  .-f 

0^45,^00(1-  -HI)  -  Ti^T*-.  A 


El  m  a 


7 a.  ZQd.  r 


HAYOEH.  HARDING  t  BUCHANAN.  INC 

CONSUL  I I  NG  ENGINEERS 
BOSTON  MASSACHUSETTS 


JOB  CscJ  t** 
SUBJECT 
CLIENT  <?* Of 


/? 

«r  a/C 

c5 

-> 

vp 

A 

/o 

/3/ 

d>5"o 

z.^z 

5/  *  f£ioCp' 

?7?£>- 

/S’ 

t'12 

"  2A2-3- 

Z3&6'L- 

/Zif 

/41 

<nz 

?.*£■ 

"  '  /A2?- 

/?&?&■ 

/7 

Zo€> 

/G> 

4<n 

.  Z/,?z~ 

163£5 

1  2\zo. 


Cp^r  y&  •5T’^>  ■ 

Vi  =  2iz1>t  S’l.iJj-f 

Cl-  )=  33, £©©•«£* 

V,-^±  -f  \/A=  ZVS3 

=  -56,5-35 ( l-  )-  35 1&30  .  c f 

E  l  —  &>CGo  fc 


JOB  NO.. 


OAT*  _ 

BY _ 

CH'D  BY 


n-  O'  /o  =  o.o& )/±  #z>3C*£]Ts  Pl/3  4,2^ 

D  *jp  a  z^2'3  /='  ^  & 

yo  z? 7  81  5  2.3/  4,203.  Cf'tf-  7f9^; 

/Zs  *«T  '?38  7/70 a,- 

y$  Z&8  2/45  •  "  /6.ZZ-  ?4f}7c): 

/S  - 

/A  - 

13  - 

•t  > 

/** 

/ 

s  23j^5^  <£$ 

\j-  l?-C,_^-?f‘lL  (.0115)-=  20..&3 

^■Tz.-- =3105-0 

V^=  ISqa  +  l7g?>  Uug>  :l°i.  Va-  W.<=(Z. 

<Za*-&<&C?.  (\-  -  3H70..  £4 


JOB  NO.. 

OATt  _ 

BY  _ 

CH'O  BY 


mA 

FDD 


HH  HAYDEN.  HARDING  t  BUCHANAN.  INC 

C®T  M3  CONSULTING  ENGINEERS 

BOSTON  MASSACHUSETTS 


JOB  _  Is 
SUBJECT . 
CLIENT  __ 


’Z4~-f-o& 

4o 

■',  y=  <? 

h  —  o, 

to 

4-00  - 

VV/^ 

A 

$*■>3 

V  o 

5 

•2^=> 

s&oa 

Z,*3- 

4,7- 

//*?• 

75 

/67? 

3,  /?  ■ 

tt 

/4,9-  z 4^1^.- 

Z.5 

Zoo 

/.  72.  • 

(\  • 

&*?•  3^4 1,  • 

9 

39  to 

-ZIQ-& 

' 

It 

liiQti-  354  10,  • 

*0  *3tp 


-  3  no',  Mv=  F 

G?Pi  =  31,170  »  2/=?,l  5®.  . 

Vz=  6^)  =  I4.&3  ,-f  Van  I7.I? 

(>-  >  2=1^0.  £l=  ?IB* 


JOB  NO. 


'Z'l+GG 


&.  O  7  C 

\vP 

>  <K 

II 

1 

37 

3b  o  — 

*  l/3 

tfV/<57  '< 

F*  \J 

3cxG* 

Zero 

0,7£ 

■f/S 

(>A8-  5 

CLz? 

‘fZo 

/*  6?  ■ 

•'  /o,^ 

S9Z 

2770 

Z.3  * 

"  /«?./* 

5~f5 

/6co 

Z,06  * 

"  /?,5 

0*7)  *  CH. 

/  &  f  9 


e  H 

5  /ooo  • 

/*«"  ?rj5- 

/<5P./4»'  7oo 

/?<3  '  H,%Th  ■ 


*  — 

A,.... 


O?,*  za  o  -.  cf,  \J,°  ^^c.oofi)*  ^.j: 

.  *  .  *  «\ 

Q?„-  TXfro  ((.  V  £7;7fia  ,'"' 


v^_  itwcp ±JB?4_  (,0O^)=  ,2.^  Vas  >z<«?5 

_  ^  .  r  -  /  iZ  \  — -  _ _  r 


^3=  ^0t  0-  -kk*  ^t-4 b&v 


•HIST  NO., 


7&  244.1 


to  a. 


[H 

PB 


r  QA  .  IIlzLj*} 


HAYDEN.  HARDING  *  BUCHANAN.  INC. 

CONSULTING  ENGINEERS 
BOSTON  MASSACHUSETTS 


jo»  L)a  S  _ 

subject  CJ U&r  fooK'  D >  H. 

CLIENT  _ 


'SBL. 


^^LP'iKcl  J-ynpd c4*  Anzd  Hd&ctrd 


Mct/a  f  *:re  h-/*  -  2*5  /V,  ^ 

o'F  Met*.  “Sczcr/ 1  -  3/fo  fU  * 

Pdt  /l U-&  '■fj'/ OoQ  // C /r'PfL  SGcfo  Z&'-J 

"fcZ%^fT\  dtfomri  j  ^o/'/s  d’ &c/*)<Cc.  ay/p<tc(r  «fO 

c/.s.  s/cfXL  /an  /  *■  (f-/<Z<>p) ,  affcn+uZ.  7&4-f  p/dc>d  B/<S:u  &25.S'* 
jfar-  *jc*-f<£,r  s<*r  -fete*.  a-/  fiifcsnz,  minor  spi/lyuay 

c/iSc.ltarCj& f  a '6$ur.a.  6r&cicJi  toid-fli  34~C>  -  for  c/tud /y  S')  *>» 
Peas  nc,-/  <d/Jy/<2dr  "/©  hcLQCt.  00  re  wet//,  /flamy  'trm  cn  s/ofXZ.  ^ 
p  ctoo  c/ract.  A.  ,  ,  _ 

C?  ~  %r(o,4-x34*)JyPi  ( ?6  )  ^20,590. 

*  c/5 

/tf.A  d  t4>  gsj^uP  rtC^cf  r  S (ted c/h 

of  ctiK<£  <J  ut*cd'  0*  c /ccCrfS  /-petc/ 

and  Pfetf  Poc-K  Read  /  Pro£ p  <t£-f  *o-£rt 

jPe/wdiX  <t 

©<-’  d-/c.'C'^e2/y~^  ~C  ) 

8 retie  h  /  Vi  Di  K<2 
Prospac4  SV/-  ^5'^, 
Pomes  (Z')' 


jpcc,s<c  ci'±y 
f/oSpri^f  R<J  C/f) 


7  fa***  (£'*)- 

Pi  (cel*  a, f ,  siSPr 

Dg-jc./j/ ;*<z* 

—  Pfcjtz-A  o/a*v<G'P<z.— 
<£x.p>&<L.PcrP' 


€s4-ct 

f/ct*>  f/oed  S^tec. 

P/oeJ  Bier 

O-fOO 

Zo^5oo, 

ZO  '± 

B35J 

Z-too 

/8,3o6,- 

5’/  • 

BIS- 

3+3o 

/1,65s,  * 

SC&  ■ 

5  poo 

/ 6  3 60  i 

*  +  - 

y£4  ■ 

l+5o 

/$,!  68- 

154- 

tZ+oc 

/4.HZ.- 

//  ' 

HZ 

Zo  H>0 

// £4-0 ,  ■ 

<e' 

70  3 

25  + 

^ZOr 

/4'- 

~104~' 

3  o  + 

e  a  oo. 

/<*-• 

<gG?4’ 

35"+ 

<6.2L6^' 

■ 

631- 

-f 

Ipoo,  - 

8  ' 

6/tS  ' 

4*Tf 

631  c* 

<?■ 

sir 

97  + 

CU  fa  CcrP 

a"/'  /*Tc/{/uioy 

.Q««o 

OAT*  6* 

I 

HAYOFN  HARMNfi  t  RIIOHANAN  INC  *3^'""™° 

* 

CONSUITING  ENGINEERS  IUiJn.,  OoX/\lfrr»l 

K 

ch  o  »t  P  Q  D  ’’I'il'M 

BOSTON .  MASSACHUSETTS 

CLIKNT  C&rZ 

ca'?,- 

Z^ftGO 

zt-s  c+rno  ^ 

V3Z- 

“H 

-  (c  (d  < 

3-$  ^ 

6-  - 

«l-  \ 
l^Z.  / 

*  I&5Z 

£TIls 

IS  ■  <=5-k>r,.  > 

*  Zix^+'Z-Jtu 

l-8> }  o^c-f 5, 

£U/U" 

8i£- 

.2  0 


3+S*o' 


1^/-  ft  6 


77—  -?2!?  (.Z&j  -!?-'?•  3, & 


D  wp  A  P}'3  J/  _Q 

5*  <HS  /62S-  2.1S -?.8&-  S,S-  m^loo,  * 

6.?  -fZO  z375"  2.41  •  "  /«./4-  Zl.nzj- 


18300  • 

V  2-1  2^  -  /  1  O  O  -  \  , 

- -  ^ 4i^. 

l6?oo 

/■  A-.  C? 

1^2 

J  =  n^s-5*/ 

1"  <?. 

^  •  \A,= 

l8l5-h^2^^  ^-=4_.C, 

s^^=r 

1^6?  *5  5V 

2o6>- 

a  -  a./o 

J't.*  (  zo  //*>)"*  -  0,365- ■ 

j A 6  ^i,3  5",fz.  —  ^f-3’ 


<k/z^ 

4 

£l"3  F  ‘ 

\S 

C2 

526 

/U* 

z  *  <5.43  • 

/<>>&• 

1*3800  • 

(gOO 

ZOOO 

7,24'  "  • 

IZ.I6 

•  Z4^«o- 

\w  n  i«  a  .  .  i”*  w 


n^rs-.A  £(  *  iBOr.zs- 

\ )  .  »^ar-4  ta^,^  <?o-\_  .  x  <  &£ 
v\ '  2.  ^  ***<*)’  &  *• 

£2^3^  -  c?5 

l?'  V8»Wg^JWC  )'58?' 
<3v  11655 6*  Tfri-  is  a  63; 

(S-ur* 


n<=\ 


NO 


HAYOEN.  HAROfNG  t  BUCHANAN.  INC 

iff  M3  CONSUL  TING  ENGINEERS 

~  BOSTON,  MASSACHUSETTS 


JOB  2 

tUBJICT  _OlUL/V.l£P  K 
6LIBNT  _ 


HAYDEN.  HARDING  t  BUCHANAN.  INC 

CONSULTING  ENGINEERS 
BOSTON  MASSACHUSETTS 


^4<i  l  1+06 


yi-  io 

0t-  =  C  )  Z  ~  Oii-f&Z 

y-  ~6  O)  "z  y1'1--  2 l'5  7,  «<H 
hj/°  A  R *'3  P '  j/ 


*i  o>  n  9  n  to 


t*v-  i«?  ifc 


to  7,1  "it. 


^F,*  cS  £1*  H.Z5'. 

W  ■=  ^  j^0,  /  4g~0  's  ^  |^- 

v'  ~  a,  ^  wr&o  ) 

<=t?C  msa^--^)  =  [40't 
Va=  Ug°|in°^)-  13.*- 
^\W?’  1^74  &(l- )  *  I^ITi.  A 

£-1  =  T3i- 


HH  HAYDEN.  HARDING  *  BUCHANAN.  INC. 

-D  CONSULT! NG  ENGINEERS 

BOSTON  MASSACHUSETTS 


SUBJECT  .  D\J<s 
CLIENT  _ 


ZO-bOO 


h  ~  a,/o 


=  (  y?  /  )  ,'x‘  ■=■  o-  zi  • 

(/=:  d££f  z^'z  6‘'z  =  z^27-3 


OvTiAR1'3 


V  Oj 


HAYDEN.  HARDING  t  BUCHANAN.  INC. 

CONSULTING  ENGINEERS 
BOSTON  MASSACHUSETTS 


_  IMIIT  NO 

JOB  _ 

SUBJECT  . 

CLIENT  -  _ 


*S>  4d 

'225+oo 

ti~  c 

a./6. 

=  f  5  /fee 

'■**<*  n*'% 

/  / 

6l,t--  £z/3  /,4&&. 

nz> 

A  # 

i/3  /"  /  £ 

/&oo  2,6  ■  J,4&6-  4,1 6?  •  • 

Zl^o  2,^8  ■  "  -SSL-  /Z5o8 


4  5  6  1  o  ^  •  12,  >5 

jjr_,  v.  2P/.+ 

=  £lt®  l4«^  *  V,*  (‘+sftoj=  < 

£  13.5-  V^-  /l~  (.on^)  -  !<£,  S 

°-a '-$£-) 


JOB  NO.- 

DATE  _ 

BY _ 

CH'O  BY 


'ftlMc 
6-  1^-15 


HH 

&B 


HAYDEN.  HARDING  *  BUCHANAN.  INC 

CONSULTING  ENGINEERS 
BOSTON  MASSACHUSETTS 


IHIKT  NO.J 
job  'Q&AaAs'L. _ 

SUBJECT  . 

CL.ICNT  _ 


OJO 


^  / 

-  C& °  /  tcto  J 


"t  _ 


1~  ^30,  «.£**  ■ 


/= 

/,fS&  ?r,3^//Sa 

■a./  *■  ° 

*  **** 

5:/5“* 

7=' 

^  <C3 

/ o 

jrr 

ZGo 

T^3' 

U*s 

As 

<£/3 

3  • 

5i  • 

/r.4>r-  <53#?.- 

/5: 

/to 

<5  /  3 

* 

V 

1 

/(,.  ze  qi^o 

^  *7  %  *7  Jo  tf 

=  ^30.  €(**  i5l*. 

V  -  C-f^  = 

rifcO-  -T^-)3  5716 '  el^  l4' 

l^=  snips?  (  ^rl4.®-V^=  1 5.!' 

Q?3-^3o-6--^)-  ®^3.. 

‘S’l&U-  *  !d,o  +  454?  £44-., 

%/  \<l 


•767A 


HAYDEN.  HARDING  *  BUCHANAN.  INC. 

CONSULTING  ENGINEERS 
BOSTON  MASSACHUSETTS 


35l-oc) 


'S  /  5*0  )  z- <JT/?^2' 

(±l£i  £<-‘1  S"t.-  £*->3  Z.S~>4~ 
01  / 


s<s/=?  A  T£*'3  <p'  V 


| (o  1  VS  »6o  3,$+. 

)5  |oS  “75b  3,13'  T6i-  Tioi- 

LO  -75  3$b  *?.*»•  "  ”»*Z3-Z52^ 


£2<Pr  ^ P  0.  £< 1  -  15.6  \^& 

v,  *  *•« 

C2?^  ^Soo.  (i-  -^£  )-.  gz67  <  iy.i; 

\l^1ZL±£a(o,*tl*).9.01  \Jcu 

(-^l  -  Sfeoo  G-  V  S364' 


I,JZ2 d2*AK. 

I  /o-f-7* 

l _ CU* _ 

>ir _ £IXD__ 


tin  HAYDEN.  HARDING  t  BUCHANAN.  INC 

%§)  ± J  CONSULTING  ENGINEERS 

BOSTON  MASSACHUSETTS 


tHilT  NO  1 

JOB  ^ ^ ^ 
BUBJBCT  G<-)£cr*/cro/(,_^  pJjCa. 
CLIKNT  ~f tzA  A  U  /— C3  "" 


4rS+CX> 

\T  J  ^  * 

'  7  3°lC>  >  c£* 

t 

/?  -  o.iO 

<^/<2  _ 

<4T  - - -  =  $9 

^  5£/Z> 

F/p 

/?  ^f6*'47 

~  C2>.  / 

2/3 

.£> 

£2?  ±d±  y 

a 

5"  zz? 

fas 

fy3£>.' 

7  2£o 

9?$- 

2.4-6>  "  f/ 

A3,  9<3<£/ 

£1,^'  v^n~r^ 

d^-Ti^O  ('--&£-)  =  o , 

six*  5.6'  V^.n3_|.e^  =  a. 95 

«?,•  -Sr)--  £;e  9  8-  c*. 


JOB  NO.. 

OAT*  _ 

BY  _ 

CH  O  BY 


ts-r-'U" 

_ _ 


FDD 


HAYDEN.  HARDING  *  BUCHANAN.  INC 

CONSULTING  ENGINEERS 
BOSTON  MASSACHUSETTS 


•HUT  NO 


»U«J«CT  ^  V/Ctf  »  Qt  £<_ 

CLICNT  y  •=~“" * 


7*4  d.  . *  ”  0.6$^  ^  &&£t 

a  . . =  aas  )6)S  '/ 


Sf  =  0,/o 

r /  - 

$*<>  K'- 

77 -fa'-'iJC’es  J  *  Al,%  ?.jz.  i 

\wP 

3,3Z  V 

Q 

2;r 

~2>/& 

"  1-19-  . 

3 ;  » 

f/o 

//<£*> 

A  94' 

7,01*?.- 

QP(  *  C  9 £g .  o,  *  *T.q  Vr— t  ~l3°  66/'^* 

Gy^.  6tSZQ,(\~  )  a  t-fs 

?'f5-  5l£i±  9.<5>- 

l^o.*  IO.l'a-f 


I 


C^p,-  6868.0- f^T- l5  6 36?. 

9  >  nL  /  t 

■£>,=  ^vr  -  -.i? ■ 


id  * 


JOB  NO.. 

OATK  _ 

■  Y  _ 

CH'O  BY 


>  i34i  \  S 

IQ-g 

M  A 

_ FDD _ 


M  HAYDEN.  HARDING  t  BUCHANAN.  INC 

I*  CONSULTING  ENGINEERS 


BOSTON  MASSACHUSETTS 


JOB  - •} 

SUBJKCT  &**-*S\  l CO  K1 

,.u«i  -  I  jk  L *9. 


\As  o.  1.5*  f?” - 

s/  U+flfr 


-  C>3G"3 ,  e.£ 


S’*  1 

R.'^>  2H3 


V  -  * 

'  “  IS 


vyp 

A, 

Rz/3 

"Z.“?3 

\y 

S 

'ZIO 

I02>0 

**>• 

/r 

8.18 

8633  . 

J 

l&o 

*5lO 

•t 

(&*4r 

36  4-^. 

6363,  Pf-  6,(i  \Jr~\°Z%ow^)  r  /a/7 


<?  V  <-3  C>  -  -£■£-  )  =  5,846 . 

■Qt,’  6-V  \4*  (,otl5)  .  \o.4 

V<UvC  -  10.  &  • 

0?i-  63^-3  C\-  f854.  c-’fs 

v  9  ✓  ' 

p*--  s.v  £W- 


i„«o  lldl±i!A 

□  ATI  *C 


HAYDEN.  HARDING  \  BUCHANAN.  INC 

CONSULTING  ENGINEERS 
BOSTON  MASSACHUSETTS 


■HUT  NO  V  Z. 

JOB  Cs&t* f? _ 

■  UBJICT  OjCtr-fooK  -  D  'Kg. 
CLIINT  J'C.h  bk.1  !~t a*~" 


&0  +  Oo 

- - -  q 

AT  *  OW5  "5-  ^ 

K-  /?1'3  s-oe  **'•? 


«?/?■  SSi-f 


2 

vf 

A 

g1*  2,49 

y 

a 

5* 

/BC 

"?4& 

■2.5*3  " 

539 

9o/ 3  , 

/9d 

925 

6.03 

?640 

£?p=^SM  'O,  =  6.1  '  V,- 

«***  0- 

D2*ftfl  '  H.ay- 

\/iU€.*'  '0.3'd-P 

£??*-  O'  r5^"JT  -5  3^1. 

q^>.=  ^ e '.*  Eur=  45"?. a 


HAYDEN.  HAROfNG  t  BUCHANAN.  INC. 

CONSUtTING  ENGINEERS 
BOSTON.  MASSACHUSETTS 


SUBJECT  ^  t 

CLIENT  kiM _ 


£0 _  —  /// 

t4=?OiiS  S9  ~o4ei'Z- 


/,  4^ 
nS 

CsiZ'*>)( 

&,  0 /“z) 

wP 

A 

R^'3 

ZTO 

-?eo 

-2  .  ?3 

IZ^ 

^3S 

/£C0 

?.i5’ 

jy 

2,5-2  /^7/ 

X07-  3^^^’ 

3^/'  £?35, 


<2^v-  ^3°I7'  \Z/^'z  ^CoM^)  - 

C^  =  5&*t7  6- 7^)  ^f757.  o& 

<Cfc.  »-.ff  V/,.  '?8i^  C.w)  * 

1/^.5  I4,£df 

Cfr  =  52,^7  Cl"  i7^r)= 


JOB  NO.. 

OATI  _ 

BV _ 

CH’O  BY 


7 

/p-s'-vf 

ppn 


HW  HAYDEN.  HARDING  t  BUCHANAN.  INC 

iff  M3  CONSULTING  ENGINEERS 

BOSTON  MASSACHUSETTS 


SUBJECT  <Z>U<tHCt, 
CLIENT  Fr-fe.tfMu/' 


~>Q  +0  O 

H  -  c^/S"  £- 


^p{  *  43oo,±cfs 


-  &.  oo£> 


\/s.  ^^3  (,  oos)  *  #*-'■*>  o.&a&>- 


w/7 

^ , 

48£4>- 

J/ 

0 

254? 

6tS 

A55  ■ 

/.<z4- 

^23. 

34° 

(ZtS 

2,3& 

1  t 

Z.i  . 

i 

5&2 

2455 

2.9<5  - 

h 

^573. 

53/7/ 

3  so 

/^5 

*2,6 

It 

2*3/ 

345-6. 

Qp^  4pso.  J*  S.s  ^£231^0,5),  n.0.\ 

4 Bod  (  i-  -“r)  r  4-010 • 

'CJi-  8*3  -  ifi.34 

48^  6-  4/^o. 

<£x-  ^  -3  £|j2A/'=r4^7<S''3 


-^■-Td  “7*5*+-0£> 


t/* 


//-  0.25" 
!.+££>  ^ 


/3  -  .  -V, 

^r'  a***-" 


O,  2-5 


*-  a.96’ 


"O 

w 

A  RZ'3 

O  *9  (e?‘ 

sj 

Q 

5* 

£az> 

1^0  /7<3' 

4  // 

/.  63  • 

z/*9  • 

<£ 

c&> 

2.6®!- 

// 

2.- 

3960 

7 

1  &c 

2T4-0  ^3,6 

1 1 

2  .Z-7  • 

£2  //  • 

l: 

H 

C?p>  -  4100.  JD(-.  6.|  Vr  ?-fe0^/azg  6»»*)« 

0-  ) r  ^2.->o. 

Qt-  C6  \IV-  =  -Zo.  4 

VZs[/r6  *•  't.'b*  C?  a-^T 

Qp,=  4ioo  6-  -tx?)--  ^3^8-. 


z<£,  £ 


SHEET  NO. 


HAYDEN.  HARDING  i  BUCHANAN.  INC 

CONSULTING  ENGINEERS 
BOSTON  MASSACHUSETTS 


SUBJECT 
CLIENT  _ 


D-4  4 


.*•  .*•  «"•  .**  ' 


E- 1 


END 

FILMED 

7-85 


OTIC 


